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The  limited  time  ultimately  allotted  to  me  for  the  preparation  of 
this  paper  has  caused  me  to  restrict  myself  to  the  figures  relating 
to  small  pox  in  London,  reserving  for  possible  future  use  the  figures 
for  England,  which  accordingly  I  hold  in  reserve.  The  years 
comprised  in  this  survey  may  be  roundly  stated  at  two  centuries 
and  a  half — two  hundred  and  fifty  years — or,  more  exactly,  at  the 
interval  between  1629  and  1881,  both  inclusive,  but  with  breaks 
presently  to  be  pointed  out  and  described. 

It  is  well,  perhaps,  that  I  should  show  how  it  came  to  pass  that 
I  entered  upon  this  inquiry.  I  did  not  undertake  it  in  the  spirit  of 
controversy,  but  because  I  wished  to  find  continuous  occupation  in 
copying  and  calculating  for  one  who  was  eminently  qualified  to 
render  me  assistance  in  these  matters,  and  who  happened  at  that 
time  to  be  disengaged.  Hence  it  has  come  to  pass  that  both  the 
original  figures,  and  the  calculations  based  upon  them,  have  been 
verified,  and  all  sources  of  error  in  the  figures  on  which  this  com- 
munication is  based  thus  excluded,  except  such  as  are  incidental  to 
printed  records  copied  from  the  manuscripts  of  those  who  furnished 
the  returns.  I  must  add  that,  when  I  took  these  figures  in  hand, 
I  did  not  know  to  what  conclusions  they  would  lead  me,  though  I 
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felt  convinced  that,  whatever  they  proved  to  be,  they  must  have 
some  bearing  (perhaps  an  important  one)  on  the  question  of  the 
effect,  favourable  or  unfavourable,  of  inoculation,  and  the  efficacy 
of  vaccination  as  a  preventive  of  small  pox. 

The  sources  from  which  my  original  figures,  embodied  in 
Table  I  of  the  Appendix,  were  derived,  are : — 

1.  "  A  Collection  of  the  Yearly  Bills  of  Mortality,  from  1657  to 
"  1758  inclusive.  Together  with  several  other  Bills  of  an  earlier 
"  date."  [These  tables  are  followed  by  four  essays,  of  great  interest 
to  the  statist  and  actuary,  by  Captain  Graunt,  Sir  William  Petty, 
Corbyn  Morris,  and  J.  P.,  Esq.,  all  Fellows  of  the  Royal  Society. 
It  bears  date  1759,  and  is  published  by  A.  Millar,  in  the  Strand.] 

2.  "  Mortality  of  the  Metropolis.  A  Statistical  View  of  the 
"  Number  of  Persons  reported  to  have  Died  of  each  of  more  than 
"  ioo  kinds  of  disease  and  casualties  within  the  bills  of  mortality 
"  in  each  of  the  two  hundred  and  four  years,  1629-1831,"  &c.  "  By 
"  J.  Marshall,  Esq.  1832."  Table  I  of  the  Appendix  is  compiled 
from  the  figures  given  in  this  work. 

3.  "  The  Registrar- General's  Annual  Summary  of  Births,  Deaths, 
"  and  Causes  of  Death,  in  London  and  other  cities.  1881." 
[Published  1882.] 

4.  "  Observations  on  the  Increase  and  Decrease  of  Different 
"  Diseases,  and  particularly  of  the  Plague.  By  William  Heberden, 
"  jun.,  M.D.,  F.R.S.  1801." 

I  am  indebted,  as  I  have  just  stated,  for  the  figures  relating  to 
the  years  from  1629  to  1831  inclusive  to  the  tables  of  J.  Marshall ; 
and  for  those  from  1841  to  1881  inclusive  to  the  "  Annual  Sum- 
"  mary  "  of  the  Registrar-General,  Table  XI,  pp.  xx  and  xxi. 

In  the  series  of  returns  thus  extending  from  the  year  1629  to 
the  year  1881  inclusive,  there  are  certain  breaks  or  interruptions, 
which  I  must  point  out,  and  certain  changes  in  the  grouping  of 
diseases  which  I  must  explain. 

The  breaks  or  interruptions  occur  as  follows  : — 

a.  After  the  year  1636,  a  break  in  the  bills  of  ten  years,  with  a 
resumption  of  them  in  1647. 

b.  After  the  year  1831,  a  break  of  nine  years,  with  a  resumption 
of  the  returns  in  their  improved  form  by  the  registrar-general  in 
1838,  and  in  their  more  mature  form  in  1841. 

The  changes  in  the  grouping  of  diseases  are  the  following : — 
a.  Small  pox  included  in  the  same  group  with  flox,  as  "  flox  and 

"  small  pox,"  from  the  year  1629  to  the  year  1636  inclusive,  and 

from  the  year  1647  to  the  year  1686  inclusive.* 

*  In  Marshall's  tables  the  heading  "  Small  Pox "  is  adopted :  the  mixed 
heading  "Flox  and  Small  Pox,"  and  "Flox,  Small  Pox,  and  Measles"  in  the 
anonymous  compilation  No.  I. 
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b.  Flox,  small  pox,  and  measles  comprised  in  one  group  from 
the  year  1687  to  1701  inclusive;  the  cases  of  measles  in  the  last 
year  of  the  series  being  returned  as  four  in  number. 

e.  Small  pox,  as  a  distinct  heading,  and  measles  also  distinct, 
from  the  year  1702  forwards;  so  that,  by  deducting  the  four  cases 
of  death  by  measles  from  the  return  of  1701,  we  obtain  a  continuous 
return  of  deaths  by  small  pox  from  1701  to  1831  inclusive,  and 
again  from  1841  to  1881  inclusive.  Hence  we  can  compare,  if  we 
will,  the  forty  years  1841  to  1880,  with  groups  of  forty  years  in  the 
interval  1701  to  1831,  being  one  hundred  and  thirty  years  ;  and  this 
in  respect  both  of  small  pox  and  measles.  If  we  would  make  the 
fourteen  years  from  1687  to  1700  inclusive,  part  of  the  whole  return, 
we  should  have  to  deduct  the  deaths  by  measles  as  estimated, 
say,  from  an  average  of  five  years  preceding  and  following  these 
fourteen  years. 

Of  the  term  "  flox,"  associated  with  small  pox  in  the  earlier 
returns,  I  may  state  that  I  have  taken  great  pains  to  ascertain  its 
true  meaning  by  consulting  old  medical  dictionaries  and  other 
works  in  which  it  was  likely  to  be  employed,  and  have  arrived  at 
the  conclusion  that,  whatever  its  precise  meaning  may  have  been, 
it  was  certainly  a  form  of  small  pox.  I  find,  for  instance,  in  that 
remarkable  compilation,  "  A  general  chronological  history  of  the 
"  air,  weather,  seasons,  meteors,  &c,"  published  in  1749,  the  "  flux 
"  sort "  mentioned  as  a  form  of  the  disease  which  is  never,  or 
rarely,  followed  by  any  other  form.  It  is  added  that  "  having  flux, 
"  or,  distinct  kinds,"  does  not  prevent  "  the  spurious  sorts,  as 
"  chicken  pox,  crystals,  &c."* 

It  will  be  understood,  then,  that  the  primary  object  of  this 
communication  is  to  throw  light  on  the  great  and  important 
epidemic  malady,  small  pox.  To  assist  me  in  this  inquiry  I  make 
use  of  the  facts  relating  to  another  epidemic,  measles,  a  disease  of 
which  the  register  extends  over  the  same  long  period  of  time  ;  and 
which  like  small  pox,  has  outward  appearances  and  leading  symp- 
toms easily  recognised.  So  that  in  the  earlier  times,  when  the  bills 
of  mortality  were  compiled  by  the  parish  clerks  from  data  supplied 

*  I  must  here  acknowledge  my  obligations  to  my  friend  Dr.  John  Harley  for 
the  careful,  but  vain,  search,  lie  has  made  after  the  word  "flox."  The  word  "flux," 
as  he  states,  is  always  used  in  reference  to  discharges,  and  he  shows  by  the  follow- 
ing case  cited  from  the  "  Rational  Physitian's  Library  "  that  "  small  pocks  and 
"  bloody  flux  "  are  found  associated  as  in  obs.  71  of  that  work.  "  A  boy,  5  years 
"  old,  being  stricken  sick  of  the  small  pocks,  the  third  day  was  taken  with  a 
"  bloody  flux,  with  a  frequent  desire  of  going  to  stool,  he  voided  flegmatic  and 
"  snotty  excrements  with  great  store  of  blood.  The  pocks  were  small,  white,  and 
"  flat."  Dr.  Harley  expresses  the  opinion  that  the  word  "flox"  used  in  connec- 
tion witli  small  pox,  must  refer  to  cases  of  this  kind,  which  in  olden  times,  if  we 
are  to  judge  by  their  comparative  frequency  now,  must  have  been  common.  I 
could  not  find  the  word  "flox"  in  the  three  volumes  of  the  " Leechdoms." 
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by  women  searchers,  assisted  by  the  medical  practitioners  of  their 
day,  the  true  cause  of  death  was  almost  as  likely  to  be  reported  as 
in  these  later  days,  when  the  facts  are  brought  together  by  the 
registrar-general  acting  on  the  certificates  of  medical  men. 

These  two  orders  of  facts  are  displayed  in  Table  I  of  the 
Appendix  in  parallel  columns  with  the  deaths  from  all  causes,  in  the 
same  years,  reported  by  the  same  agents ;  while  two  other  parallel 
columns  exhibit  the  ratios  per  thousand  resulting  from  the  com- 
parison of  the  deaths  from  small  pox  and  measles  respectively  with 
the  deaths  from  all  causes,  accidents,  and  still-births  included,  as 
well  as  the  two  diseases  small  pox  and  measles  themselves. 

In  the  absence  during  the  earlier  periods  of  reliable  data 
respecting  population,  and  in  the  face  of  frequent  changes  in  the 
area  from  which  the  death  returns  were  drawn,  as  well  as  of  sundry 
omissions  of  places  and  classes  of  people,  I  have  been  compelled  to 
have  recourse  to  the  deaths  from  all  causes  as  my  standard  of  com- 
parison. That  these  deaths  are  but  rough  approximations  to  the 
truth,  especially  in  the  days  preceding  the  Registration  Bill,  I  am 
well  aware ;  but  a  glance  at  the  figures  themselves  will  convince 
us  that  the  fluctuations  in  the  deaths,  both  from  special  causes  and 
from  all  causes  collectively,  are  made  plain,  though  wanting  in 
exactness.* 

Thus,  if  I  take  the  figures  which  represent  the  deaths  in  London 
for  the  ten  years  ending  1680, 1780,  and  1880  in  the  three  centuries 
over  which  the  figures  extend — the  seventeenth,  eighteenth,  and 
nineteenth  centuries — and  place  them  in  order,  each  figure  under 
that  for  the  corresponding  year,  and  if  I  further  omit  the  last  three 
figures  of  each  year's  return,  I  obtain  the  following  series,  which 
may  be  said  to  lend  support  the  one  to  the  other : — 

Ten  years  ending  1680          16, 18, 17,  21, 18, 19, 19,  21,  22,  21.  Eange  22  to  16- 

„  1780          22,  26,  22,  21,  21, 19,  23,  20,  20,  21.      „     26  „  19. 

„  1880         80,  71,  75,  77,  82, 88,  77,  84,  84,  81.     „     88  „  71. 

It  will  be  seen  that  the  figures  in  the  third  line,  being  those  for 
the  present  century,  and  for  the  London  of  our  own  time,  are  about 
four  times  as  numerous  as  those  for  the  city  of  the  seventeenth  and 
eighteenth  centuries,  as  comprised  within  the  bills  of  mortality ;  so 
that  if  we  divide  the  figures  of  this  third  line  by  four,  we  obtain  a 
series  nearly  resembling  in  general  character  the  series  in  the  first 
and  second  lines. 

*  Heberden,  after  noting  the  "  mistakes  and  misrepresentations  "  to  which 
particular  diseases  are  liable,  states  that  even  in  the  smaller  divisions  of  the  subject 
"  the  correspondence  of  one  year,  and  of  one  week  with  another,  is  such  as  must 
"  convince  every  attentive  observer  that  a  considerable  degree  of  credit  is  due  to 
"  these  reports." 
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Again,  if  I  take  the  figures  for  small  pox  for  the  same  years  in 
the  same  three  centuries  and  treat  them  in  the  same  way,  but 
omitting  the  last  two  figures,  I  obtain  similar  fluctuations,  with  a 
striking  indication  (which  I  notice  in  passing)  of  a  falling  off  in 
the  supply  of  deaths  by  small  pox  in  the  century  in  which  we  are 
living.    The  figures  are  as  follows  : — 

Ten  years  ending  1680         7,  11,  8,  25,  10,  4.  17,  18,  20,  7.    Eange  25  to  4. 

1780  17,  40, 10,  25,  27, 17, 26,  14,  25,  9.       „     40  „  9. 

1880  79,18,  l,-57, -46,  7,  26,14,  4,  5.       „     79  ,,-46. 

The  first  two  lines  of  this  comparison  show  similar  fluctuations, 
though  the  scale  is  different,  while  the  figures  of  the  third  line 
exhibit  an  amount  of  fluctuation  that  cannot  fail  to  attract  atten- 
tion. It  is  clear  that  we  are  here  dealing  in  this  nineteenth  century 
with  an  exceptional  order  of  facts,  brought  about  by  some  very 
potent  force  or  forces.  How  exceptional  it  is  we  shall  clearly  per- 
ceive if  we  bear  in  mind  what  has  just  been  stated,  that  the  figures 
of  the  third  line  relate  to  the  present  century,  when  the  deaths  in 
London  from  all  causes  are  four  times  as  numerous  as  in  the  two 
previous  centuries. 

From  these  needful  introductory  explanations  I  pass  on  to  con- 
sider the  lessons  which  may  be  deduced  from  these  returns.  In 
the  first  place,  it  is  obvious  that  we  may  learn  something  from  them 
of  the  frequency  of  epidemic  outbreaks  of  small  pox  at  different 
periods  ;  also  something  of  the  maxima  and  minima  to  which  the 
deaths  from  small  pox  have  risen  and  fallen ;  also  something  of  the 
intervals  between  the  epidemics.  Having  exhausted  this  field  of 
inquiry,  we  may  also  hope  to  learn  something  from  a  like  survey  of 
the  facts  relating  to  measles,  and  still  more  from  a  careful  com- 
parison of  the  results  of  the  one  survey  with  those  of  the  other. 
This  may  lead  to  new  inquiries  respecting  certain  other  epidemics, 
which  cannot  be  traced  throughout  the  whole  period  of  two  hundred 
and  fifty  years,  but  may  still  extend  over  periods  long  enough  to 
confirm  or  invalidate  the  conclusions  to  which  a  study  of  the  returns 
for  small  pox  and  measles  had  conducted  us.  I  shall  treat  the 
questions  here  indicated  under  distinct  headings  in  the  order  in 
which  they  occur. 

Number  of  Small  Pox  Epidemics  at  Different  Periods. 

Though  we  all  understand  what  an  epidemic  malady  means,  and 
know  that  it  implies  a  considerable  and  irregular  excess  of  attacks 
and  deaths  in  certain  years  as  compared  with  others,  and  though,  as 
an  example  in  point,  we  should  speak  of  small  pox  as  epidemic  and 
pulmonary  consumption  as  non-epidemic,  we  are  not  able  to  state 
with  numerical  precision  what  amount  of  fluctuation  or  difference 


404 


Guy — On  Two  Hundred  and  Fifty 


[Sept. 


from  year  to  year  shall  be  held  to  constitute  an  epidemic,  or  what 
multiple  of  the  average  or  minimum  of  deaths.  In  the  absence  of 
any  numerical  rule  applicable  to  this  subject,  we  shall  not  go  far 
wrong  if,  passing  in  review  the  figures  relating  to  a  term  of  years, 
we  lay  hold  of  those  that  stand  out  in  relief  (if  I  may  so  express 
myself)  from  the  figures  which  precede  and  follow.  In  the  case 
of  small  pox,  I  find  such  convenient  figures  in  all  numbers  exceed- 
ing 100,  and,  with  a  view  to  a  comparison  of  one  period  with 
another,  I  name  100  deaths  or  upwards  an  epidemic.  But  it  may 
be  well  to  state  that  I  attach  no  importance  to  the  word  "  epidemic," 
or  the  precise  figure  which  it  is  made  to  represent. 

Such  being  the  meaning  I  attach  to  the  term  epidemic  in  this 
special  case  of  small  pox,  I  proceed  to  show  the  number  of  such 
epidemics  at  different  periods  of  time,  and,  that  I  may  avoid  all 
appearance  of  selection,  I  display  the  epidemics  as  they  have 
occurred  in  periods  of  thirty  and  forty  years,  and  in  the  three 
centuries  to  which  my  tables  relate. 

Table  I. 

Arrangement  by  Periods  of  Forty 
Years. 

1647-86  (Flox  and  small  pox)  ....  9 

1702-41   8 

'42-81   17 


Arrangement  by  Periods  of  Thirty 
Years. 

1647-76  (Flox  and  small  pox)  6 

1702-31   6 

'32-61   9 

'62-91   13 

1801-30   o 

'41-70   o 


1801-31  (thirty  years)   o 

'41-80   o 


Arrangement  by  Centuries. 

Seventeenth  century  (forty-eight  years)    10 

Eighteenth       ,,       (one  hundred  ,,  )    3Z 

Nineteenth       „       (seventy-two    „  )    o 

The  three  sections  of  this  table  agree  in  displaying  the  present 
century  as  free  from  epidemics  of  small  pox,  when  the  ratio  of  100 
to  1,000  of  all  causes,  or  10  percent.,  is  taken  as  the  measure  and 
definition  of  an  epidemic.  They  also  agree  in  representing  such 
epidemics  as  of  most  frequent  occurrence  in  the  latter  half  of  the 
eighteenth  century.  For  when  the  figures  are  grouped  by  centuries, 
it  is  seen  that  the  forty-eight  years  of  the  seventeenth  century, 
when  doubled  so  as  to  approximate  to  the  number  of  years  in  the 
eighteenth,  yield  about  twenty  epidemics  to  thirty-two  in  the 
eighteenth  century.  The  entire  absence  of  epidemics  in  the 
nineteenth  century,  when  100  deaths  per  1,000,  or  10  per  cent.,  are 
taken  as  the  mark  and  measure  of  an  epidemic,  is  the  salient  and 
notable  fact  which  my  inquiries  up  to  this  point  have  established. 

Lest,  however,  this  selection  of  a  particular  ratio  should  be 
deemed  arbitrary,  and  possibly  misleading,  I  construct  a  table  in 
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which  I  display  side  by  side  the  numbers  of  years  in  -which  the 
ratios  exceed  the  several  figures  50,  75,  100,  and  150  per  1,000. 

Table  II. 


Ratios. 

Centuries. 

Seventeenth. 

Eighteenth. 

Nineteenth. 

50  per  i,oco  and  less  than  75   

75                „  100 
100                „  150 

11  (48  yrs.) 

4  » 
10  „ 

0  » 



22  (100  yrs.) 
27  „ 
29 

4  „ 



10  (72  yrs.) 
4 

O  » 
0  „ 

25 

82 

These,  too,  are  very  striking  figures.  The  eighteenth  century 
again  shows  a  marked  excess  of  epidemics.  For  while  it  equals  the 
seventeenth  century  when  the  ratio  of  50  and  less  than  75  is  taken 
as  the  measure  of  an  epidemic,  it  exceeds  it  more-  than  fourfold 
when  the  epidemic  standard  is  taken  at  75  and  less  than  too. 
When  the  standard  is  fixed  at  100  and  less  than  150,  the  figure  for 
the  eighteenth  century  for  the  same  number  of  years  exceeds  that 
for  the  seventeenth  as  29  exceeds  20.  while  for  the  higher  standard 
of  150  and  upwards  it  displays  four  instances,  though  in  the 
seventeenth  and  nineteenth  centuries  no  single  year  attains  this 
highest  standard.  If  we  add  all  the  figures  of  the  three  columns 
together,  the  sum  of  82  is  more  than  three  times  the  sum  (25)  for  the 
seventeenth  century,  and  (the  seventy-two  years  of  the  nineteenth 
century  being  augmented  by  a  third)  the  ratio  for  the  nineteenth 
century  proves  to  be  less  than  a  fourth  of  that  for  the  eighteenth, 
and  considerably  less  than  that  for  the  seventeenth. 

Of  the  Maxima  and  Minima,  and  liange  of  the  Epidemics. 
If  now  we  again  assume  100  deaths  by  small  pox  in  1,000  deaths 
from  all  causes  as  the  measure  of  an  epidemic,  it  is  natural  to 
inquire  what  are  the  highest  and  what  the  lowest  figures  attained 
in  the  several  centuries.    This  is  shown  in  the  next  table. 


Table  III. 


Centuries. 

Maxima. 

Minima. 

Range. 

Seventeenth  century  (48  years)   

124-40 

2-98 

121-42 

Eighteenth       „      (100     „  )   

i^3'94 

15-32 

168-62 

Nineteenth       „       (72     „  )  ,  ... 

98-37 

056 

97-81 

In  this  table,  again,  the  range  of  figures  for  the  eighteenth 
century  largely  surpasses  that  for  the  seventeenth  centur}-,  and  still 


406 


Gut — On  Two  Hundred  and  Fifty 


[Sept. 


more  considerably  that  for  the  nineteenth,  in  which  century  both 
the  highest  and  the  lowest  figures  present  a  striking  contrast  to 
those  of  the  two  earlier  centuries.*  But  the  small  figure  (o-56)  or 
barely  i  in  2,000  deaths  from  all  causes,  does  not  fully  represent  the 
low  rate  of  mortality  from  small  pox  which  took  place  in  the  year 
1875.  For  the  lowest  figure  (2 '98)  of  the  seventeenth  century 
occurred  in  the  year  1666,  or  that  which  followed  the  Great  Plague, 
and  coincided  with  the  Great  Fire.  The  immense  mortality  from 
the  plague,  the  dispersion  of  a  large  fraction  of  the  population, 
and  the  fire  that  destroyed  so  large  a  portion  of  the  city,  combined 
to  reduce  the  possible  victims  by  that  disease,  and  the  deaths  from 
small  pox,  to  the  low  figure  of  2-98  per  1,000 ;  the  ratio  of  the 
previous  year  having  fallen  under  the  influence  of  the  first  two 
causes  to  the  figure  of  6"]$.  So  that  the  ratio  of  0*56  represents 
for  the  present  century  a  minimum  mortality  altogether  without 
precedent. 

The  Frequency  of  the  Epidemics  of  Small  Pox. 
Another  question  of  interest  which  the  returns  given  in  Table  I 
of  the  Appendix  enable  us  to  answer  is  the  frequency  of  the 
occurrence  of  epidemics  of  small  pox.  If  we  still  define  an  epidemic 
of  that  disease  as  an  outbreak  numbering  100  in  1,000,  or  10  per 
cent.,  we  obtain  the  results  embodied  in  the  following  table.  If  we 
count  the  several  intervals  between  the  epidemics  both  for  the 
seventeenth  and  eighteenth  centuries  (for  there  have  been  no  such 
epidemics  in  the  nineteenth)  we  get  the  following  figures : — 


Table  IV. 


Length  of  Interval. 

Seventeenth  Century. 

Eighteenth  Century. 

Number  of  Intervals. 

1   

2 

12 

2   

2 

6 

3   

I 

4 

4   

O 

1 

5   

I 

2 

6   

I 

0 

V   

O 

0 

8   

I 

0 

9   

1 

8  years 

26  years 

59  „ 

Approximate  average  interval   

4  H 

2  „ 

From  this  table  then  it  appears  that,  still  reckoning  the  epidemic 
of  small  pox  at  100  in  1,000,  or  10  per  cent.,  the  intervals  of  freedom 

*  The  figures  for  the  shorter  periods  of  thirty  and  forty  years,  as  well  as  those 
for  the  three  centuries,  are  given  in  full  in  Table  II  of  the  Appendix. 
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range  from  one  to  eight  years  in  the  seventeenth  century,  and  from 
one  to  nine  years  in  the  eighteenth  century,  the  number  of  intervals 
having  been  8  in  the  seventeenth,  and  26  in  the  eighteenth,  and  the 
length  of  interval,  or  period  of  freedom,  being  a  near  approximation 
to  four  years  in  the  seventeenth  and  two  years  in  the  eighteenth. 

Here  I  pause  for  a  moment  to  gather  up  the  lessons  taught  by 
the  three  tables  submitted  up  to  this  point.  They  teach  us  that 
while  no  epidemic  of  the  standard  assumed  has  taken  place  in  this 
the  nineteenth  century,  such  epidemics  were  of  frequent  occurrence 
in  the  seventeenth  and  still  more  frequent  in  the  eighteenth 
centuries ;  that  this  disparity  shows  itself  very  decidedly  in  such 
epidemics  as  exceeded  150  per  1,000;  that  the  least  ratio  in  any 
year  of  the  eighteenth  century  did  not  fall  nearly  so  low  as  in  the 
century  preceding  and  following ;  and  that  the  intervals  of  freedom 
from  epidemics  was  only  half  the  length  of  those  in  the  seventeenth 
century. 

I  may  add  that  in  three  instances  in  the  eighteenth  century, 
but  not  once  in  the  previous  century,  the  epidemics  exceeded  one 
year  in  duration.  The  years  in  question  were  1759  and  1760,  17(32, 
1763,  64,  and  65,  and  1774  and  1775.  I  append  the  figures  for 
these  three  periods  : — 

1759  and  1760.    132-42,  110-28. 
'62,  63,  64,  and  65.    i04'i9,  i36'98,  102"66,  io7'53. 
'74  and  75.    18870,  138-10. 

One  more  comparison  it  occurs  to  me  to  make.  The  deaths 
from  all  causes  in  the  seventeenth,  eighteenth,  and  first  thirty  years 
of  the  nineteenth  centuries  present  in  many  instances  the  same,  or 
nearly  the  same,  totals.  When  this  happens  I  compare  with  these 
figures  the  deaths  by  small  pox  in  the  three  centuries,  with  the 
results  shown  in  the  following  table: — ■ 


Table  V. 


Deaths  from  all  Causes. 

Deaths  by  Small  Pox. 

Seventeenth  Century. 

Eighteenth 
Century. 

Nineteenth 
Century. 

Seventeenth 
Century. 

Eighteenth 
Century. 

Nineteenth 
Century. 

23,202 
23,222 
22,609 
21,053 
21,730 
21,201 
20,198 
19,067 
18,732 
17,504 

23,202 
23,230 
22,612 
21,057 
21,800 
21,198 
20,213 
19,04-8 
18,760 
17,576 

23,524 
22,298 

2  1,026 
21,709 

20,23  7 
19,283 
18,865 

17,565 

1,560 
2,496 
1,062 
689 
1,967 
2,507 
1,465 
1,678 
359 
853 

2,382 
2,498 
2,188 
1,614 
1,024 
1,943 
1,568 
1,728 
1,747 
1,273 

736 
616 
1,299 
598 

725 
638 
604 
1,685 

Totals  ....  208,518 
Averages  20,851 

208,696 
20,869 

14,636 
1,463 

17,965 
1,796 

6,901 
863 
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These  instances,  which  have  been  chosen  from  others  solely  on 
account  of  the  near  approximation  of  the  figures  in  the  three 
centuries,  show  a  less  average  difference  than  does  a  collection  of 
sixteen  instances.  This  lai'ger  number  of  cases  gives  an  excess  for 
the  eighteenth  century  of  524  deaths  by  small  pox. 

It  appears  then  that  out  of  the  same  number  of  deaths  from 
all  causes  occurring  in  the  two  centuries,  those  by  small  pox  form 
a  larger  increment  in  the  eighteenth  than  in  the  seventeenth 
century ;  while  the  figures  for  the  nineteenth  century  show  a  very 
remarkable  falling  off  in  the  deaths  by  small  pox  relatively  to  the 
deaths  by  all  causes.  The  average  figure,  which  is  1,463  and  1,796 
respectively  for  the  seventeenth  and  eighteenth  centuries,  is  only 
863  for  the  eight  years  which  admit  of  being  brought  into  com- 
parison with  the  figures  for  the  ten  years  of  those  earlier  centuries. 

I  now  take  in  hand  the  epidemic  measles  which,  as  I  have 
already  stated,  figures  on  the  returns  for  the  same  long  period  of 
time  as  small  pox  itself,  and  shares  with  it  signs  and  symptoms 
easy  to  recognise  and  not  subject  to  any  great  amouut  of  doubt  or 
misapprehension. 

Epidemics  of  Measles  at  Different  Periods. 

In  tracing  the  column  of  figures  which  represents  the  deaths  by 
measles  year  by  year,  we  nowhere  encounter  the  high  figures  which 
mark  the  epidemics  of  small  pox.  The  deaths  by  measles  in  no 
year  reach  100,  and  once  only  the  high  level  of  93.  Where,  in  the 
columns  of  small  pox,  100  met  the  eye,  such  figures  as  20  meet  it 
in  measles.  Hence  for  no  other  or  better  reason  than  that  upon 
which  I  have  acted  in  the  case  of  small  pox,  I  now  act  in  the  case 
of  measles,  and  assume  20  as  the  epidemic  figure,  with  what  results 
the  following  table  will  show  : — 


Table  VI. 


Arrangement  by  Periods 

of  Thirty 

Arrangement  by  Periods  of  Forty 

1647-76 

Years. 

Years. 

1647-86   2 

1701-30 

1701-40   1 

'31-60 

  3 

'41-80   5 

'61-90 

  5 

1801-30 

  26 

1801-31  (thirty-one  years)   27 

'41-70 

Arrangement  by  Centuries. 

Seventeenth  century  (forty-eight  years)    2 

Eighteenth       „       (one  hundred  „  )    9 

Nineteenth       „       (seventy-two    ,,  )    51 

The  figures  in  this  table  display  a  striking  contrast  with  those 
of  Table  I.  ■  They  show,  it  is  true,  more  epidemics  of  measles  in 
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the  eighteenth  century  as  of  small  pox  ;  but  a  further  increase  in 
the  nineteenth  century,  in  which  epidemics  of  small  pox  (100  per 
1,000  deaths  being  taken  as  the  standard)  wholly  disappear.  But 
in  the  case  of  measles,  as  of  small  pox,  I  will  assume  both  lower 
and  higher  figures  as  measures  of  an  epidemic,  as  is  done  in  the 
table  which  follows  : — 

Table  VII. 


Centuries. 


Seventeenth. 

Eighteenth. 

Nineteenth. 

10 

per 

1,000  and  less  than  15   

3  (48  yrs.) 

9  (100  yrs.) 

2  (72  yrs.) 

15 

-„  20  

o  „ 

10 

20 

25 

o 

4  „ 

25 

per 

5 

34  » 

10  and  upwards  

5 

28 

68 

These  figures  confirm  and  strengthen  those  of  the  preceding  table. 
With  the  exception  of  the  first  line,  which  places  the  epidemic  figure 
at  10  per  1,000  and  under  15,  the  rest  are  in  harmony.  Making 
allowance  for  the  different  number  of  years  available  for  comparison 
in  the  three  centuries,  the  deaths  by  measles  show  a  progressive  and 
very  considerable  increase ;  and  if  reduced  to  an  equal  standard  of 
years,  the  figures  for  10  per  1,000  and  upwards  would  approximate 
to  10,  28,  and  90.  Let  us  now  see  what  we  can  glean  from  a 
statement  of  the  highest  and  lowest  figures,  and  the  range  of  the 
figures  as  shown  in 

Table  VIII. 


Centuries. 

Maximum. 

Minimum. 

Range. 

93-00 

0-05 

9*'95 

52-80 

024 

52-56 

Nineteenth  „   

69"45 

635 

63-10 

These  figures  teach  us  that  while  deaths  by  measles  in  the 
seventeenth  century  rose  to  a  higher  figure  in  one  year  of  the  forty- 
eight,  and  fell  to  a  lower  figure  than  in  the  subsequent  centuries, 
the  nineteenth  century  was  marked  by  higher  figures  than  the 
eighteenth,  but  not  by  figures  falling  so  low  as  happened  in  either 
of  the  forec'oino'  centuries. 

The  broad  lesson  to  be  learnt  from  this  table  is  that  deaths 
from  measles,  when  compared  with  deaths  from  all  causes,  have 
reached  a  higher  level  in  the  nineteenth  century  than  in  the 
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eighteenth.  This,  as  it  will  have  been  seen,  is  the  reverse  of  what 
has  happened  with  small  pox. 

What  has  been  already  said  of  the  low  level  to  which  the  deaths 
by  small  pox  fell  in  the  years  1665  and  1666,  is  true  also  of  measles. 
The  deaths  by  measles  were  very  few  in  those  years,  and  doubtless 
for  the  same  reasons. 

There  is  another  disease  which  may  be  fairly  brought  into  com- 
parison with  small  pox  and  measles,  as  being,  like  them,  easy  to 
recognise,  and,  like  them,  contagious  and  epidemic,  and  respecting 
which,  for  many  years,  both  of  the  eighteenth  and  nineteenth 
centuries,  we  find  the  annual  returns  of  deaths  in  Marshall's  tables. 
I  mean  whooping  cough.  The  first  entry  of  deaths  from  this 
disease  is  found  under  the  year  1776,  and  the  last  under  1831. 
The  deaths  from  1841  to  1881  inclusive  are  given  in  the  annual 
summary  of  the  registrar-general.  The  facts  in  full  will  be  found 
in  Table  III  of  the  Appendix,  the  summary  of  results  in  the  table 
which  follows  : — 

Table  IX. — Deaths  by  Whooping  Cough  (1740  to  1881). 
Number  of  Epidemics  (25  per  i,ooo  taken  as  an  Epidemic). 

Epidemics. 

Eighteenth  century  (forty  years)    4 

Nineteenth      ,,      (       >>       )    <>3 

From  1801  to  1831  (thirty-one  years)    25 

'41  „    '81  (forty-one     „    )    38 

The  figures  in  this  table,  like  those  relating  to  measles,  show  an 
increase  in  the  ratio  of  deaths  from  4  in  the  1,000  in  the  eighteenth 
century  to  63  in  the  1,000  in  the  nineteenth,  and  from  25  per  1,000 
in  the  first  thirty  years  of  the  nineteenth  century,  as  compared  with 
the  forty  years  ending  1881.  If  we  add  a  third  to  the  thirty- 
one  years,  we  bring  the  figure  of  deaths  up  to  33,  which  is  less  by  5 
than  the  figure  for  the  later  period.  It  follows,  therefore,  that 
whooping  cough,  like  measles,  and  unlike  small  pox,  exhibits  an 
increased  number  of  epidemic  outbreaks  in  the  nineteenth  century. 

The  figures  which  show  the  maxima  and  minima  for  the  same 
periods  of  time  harmonise  with  this  the  number  of  epidemics. 
This  is  shown  in 


Table  X. 


Centuries. 

Maximum. 

Minimum. 

Range. 

Eighteenth 

ay  79 

2-23 

Nineteenth 

68-59 

16-33 

52-26 

1882.] 


Years  of  Small  Pox  in  London. 


411 


Taking  the  figures  of  these  two  tables  together,  we  arrive  at  the 
conclusion  that  the  ratio  of  deaths  by  whooping  congh  to  deaths 
by  all  causes  increased  during  the  present  century.  The  application 
of  this  fact,  as  of  the  facts  relating  to  measles,  to  the  question  of 
the  efficacy  of  vaccination  will  be  presently  apparent. 

Searing  of  Previous  Facts  and  Inferences  on  the  Effects  of 
Inoculation  and  Vaccination. 

Having  set  forth  the  inferences  to  be  drawn  from  the  records  of 
two  hundred  and  fifty  years  in  relation  to  small  pox  as  an  epidemic 
malady,  and  those  that  relate  to  measles  and  whooping  cough  as 
being  of  minor  importance,  I  now  proceed  to  inquire  whether  those 
records  enable  us  to  throw  any  light  upon  the  effects  of  inoculation 
and  vaccination. 

I.  Inoculation. — Inoculation,  as  a  means  of  imparting  to  a 
larger  or  smaller  section  of  the  population  a  form  of  small  pox 
entailing  a  low  rate  of  mortality,  in  lieu  of  exposing  the  whole 
population  to  the  risk  of  catching  the  natural  disease  with  its 
much  higher  death-rate,  was  first  practised  in  England  in  1722, 
and,  for  reasons  which  it  is  not  necessary  here  to  state,  made  its  way 
but  slowly  into  popular  favour.  Hence  Dr.  Gregory,  with  only  an 
approximation  to  the  truth,  speaks  of  the  interval  from  1711  to 
1740  as  one  in  which  there  was  no  inoculation.  Modern  writers, 
looking  back  to  the  eighteenth  century,  and  taking  note  of  the 
deaths  and  death-rates  from  small  pox,  have  been  divided  in  opinion 
as  to  its  ultimate  effect  on  the  mortality.  One  set  of  writers,  well 
represented  by  Sir  Gilbert  Blane,  upheld  the  doctrine  that  inocula- 
tion had  on  the  whole  been  mischievous;  while  another  set,  worthily 
represented  by  Dr.  Gregory,  held  that  inoculation  had  lessened  the 
mortality  from  small  pox.  Having  occasion  to  treat  of  the  effects 
of  inoculation  in  my  work  on  Public  Health,*  I  gave  my  adhesion 
to  the  favourable  view  put  forth  by  Dr.  Gregory,  and  justified  it 
by  figures,  to  which  I  shall  presently  advert.  But  I  will  first  refer 
to  the  facts  bearing  on  this  question  which  have  already  been  estab- 
lished in  this  paper — facts,  be  it  understood,  resulting  from  a 
comparison  of  the  figures  of  the  seventeenth  with  those  of  the 
eighteenth  century.  These  facts  in  general  terms,  divested  of 
figures,  may  be  stated  as  follows  : — ■ 

1.  Epidemics  of  small  pox  were  more  frequent  in  the  eighteenth 
century  than  in  the  seventeenth. 

2.  The  epidemics,  taken  one  with  another,  were  more  severe  in 
the  eighteenth  than  in  the  seventeenth  century. 

3.  The  epidemics  of  the  eighteenth  century  occurred  at  shorter 
intervals  than  those  of  the  seventeenth. 

*  "  Public  Health."    Lecture  viii,  p.  205. 
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4.  Certain  epidemics  of  the  eighteenth  century  lasted  more  than 
one  year,  but  none  of  the  seventeenth  century. 

5.  When  years  of  equal,  or  nearly  equal,  mortality  from  all 
causes  occurring  in  the  seventeenth  and  eighteenth  centuries  are 
compared,  deaths  by  small  pox  are  found  to  furnish  a  larger  con- 
tingent of  deaths  in  the  eighteenth  century  than  in  the  seventeenth. 

These  facts  afford  a  strong  presumption  that  small  pox,  for  some 
reason  or  other,  was  a  more  severe  malady  in  the  eighteenth  century 
than  in  the  seventeenth.  But  the  presumption  in  favour  of  inocu- 
lation having  been  the  cause  of  an  increased  mortality  is  less  strong. 
To  justify  this  inference,  or  to  prove  it  unsound,  we  must  bear  in 
mind  that  inoculation  did  not  come  into  play  till  towards  the  end 
of  the  first  quarter  of  the  eighteenth  century,  nor  into  general  use 
till  the  last  quarter.  So  that  if  we  begin  by  comparing  the  ratio  of 
deaths  by  small  pox  to  the  total  deaths  in  the  forty  years  of  tbe 
seventeenth  century  from  1647  to  1686,  with  the  corresponding 
forty  years  of  the  eighteenth,  we  shall  have  a  series  of  years  in  the 
eighteenth  century  during  which  the  practice  of  inoculation  maybe 
safely  assumed  to  be  progressively  on  the  increase,  though  it  had 
not  yet  attained  its  highest  point  of  development.  The  table  which 
follows  presents  the  principal  results  of  this  comparison  : — 

Table  XI. 


Epidemics  of  small  pox  (ioo  to  i,ooo)   

Maxima  (in  round  numbers)  

Minima  (  ,,  )  

Intervals  between  epidemics  (approximate)   

Epidemics  exceeding  one  year   

Ten  equal,  or  nearly  equal,  deaths  from  all  \ 
causes — average  deaths  from  small  pox  ....  J 


Centuries. 


Seventeenth 
(1647-86). 


9 

124 
3 
4 


1.633 


Eighteenth 
(1747-86). 


17 
173 

15 
2 
2 

2,127 


It  will  be  seen  that  all  the  figures  of  this  table  agree  in  repre- 
senting small  pox  as  more  severe  in  the  eighteenth  century  at  a 
time  when  inoculation  was  being  largely  practised,  than  in  the 
seventeenth  when  the  practice  was  unknown. 

But  Dr.  Gregory,  who  thought,  in  opposition  to  Sir  Gilbert 
Blane,  that  small  pox  proved  less  fatal  in  that  part  of  the  eighteenth 
century  when  inoculation  was  being  practised,  justified  his  opinion 
by  comparing  the  deaths  by  small  pox  in  the  three  periods  of 
twenty-nine  years,  ending  respectively  with  1740,  1770,  and  1800; 
the  first  period  being  one  in  which,  as  he  states  somewhat  incor- 
rectly, there  was  no  inoculation,  the  second  period,  one  in  which 
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inoculation  was  coming  into  general  use,  and  the  third,  one  in  which 
it  was  almost  universal.  Dr.  Gregory  obtained,  as  the  result  of  this 
comparison,  the  figures  (being  the  totals  of  the  deaths)  65,385, 
63,308,  and  57,268,  showing  an  ultimate  saving  of  no  less  than  8,1 15 
lives.  I  waive  the  objection  which  may  be  made  to  this  division, 
namely,  that  the  first  period  of  twenty-nine  years  ending  1740  was 
not  free  from  the  practice  of  inoculation,  and  arrange  my  own 
figures  in  a  tabular  form. 

Table  XII. 


First  Period, 

Second  Period, 

Third  Period, 

ending  1740* 

ending  177".* 

ending  lbOO.* 

Epidemics  of  small  pox   

7 

1 1 

11 

Maxima  (in  round  numbers)   

125 

173 

184 

Intervals  between  epidemics  (ap- 1 

47 

4° 

15 

3 

2 

2 

Epidemics  exceeding  one  year  

1 

Aggregate  of  deaths  by  small  pox  .... 

60,391 

61,398 

54,958 

*  1711-39,  1741-69,  and  1771-99  all  inclusive. 


The  figures  of  the  first  and  third  columns  of  this  table  confirm 
Dr.  Gregory's  statement,  though  the  aggregates  differ  from  his,  and 
the  figures  of  the  second  column  show  an  increase.  The  totals, 
as  stated  by  him,  are  larger,  but  his  tables  and  mine  agree  in 
showing  an  ultimate  saving  of  life.  This  falling  off  of  the  numbers 
takes  place,  thongh  the  epidemics  are  more  frequent  and  more 
severe  in  the  second  and  third  periods.  But,  on  the  other  hand, 
the  minima  fall  much  lower. 

I  know  that  Dr.  Gregory,  with  whom  I  was  personally  acquainted, 
was  moved  by  these  results  to  advocate  a  twofold  protective  pro- 
cedure in  the  shape  of  vaccination  followed  by  inoculation. 

I  may  add  that  when  I  adopt  the  division  which  I  have  advo- 
cated into  three  decades,  the  first  representing  small  pox  not 
modified  by  inoculation,  ending  1719  ;  the  second  small  pox  modified 
by  inoculation  in  partial  use,  ending  1749;  and  the  third  corre- 
sponding to  the  large  and  general  practice  of  it,  ending  1799,  I 
obtain  from  my  tables  the  following  figures,  21,228,  20.029,  17,785, 
showing  an  ultimate  saving  of  3,443  lives.  I  had  calculated  the 
numbers  for  the  three  periods,  when  reduced  to  the  uniform  standard 
of  a  million  inhabitants,  at  31,416,  28,282,  and  22,863. 

Doubtless  in  the  eighteenth  century  there  were  influences  at 
work  tending  strongly  to  counteract  any  injurious  influence  which 
inoculation  may  be  presumed  to  have  exerted  by  spreading  the 
disease  which  it  mitigated.    There  was  the  progressive  rooting  out 
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of  small  pox  from  one  of  its  centres  of  distribution,  our  prisons  ; 
some  improvement,  not  easy  to  define  or  measure,  in  the  sanitary 
condition  of  our  town  population,  and,  in  the  last  years  of  the 
century  the  abstraction  of  large  numbers  of  our  adult  males  to 
supply  our  armies  and  fleets  during  the  early  years  of  the  war  with 
Prance — an  abstraction  which  must  have  largely  diminished  (as  did 
the  deaths  and  lessened  population  caused  by  plague  in  the  year 
1665)  the  possible  victims  of  small  pox.  Vaccination,  though  intro- 
duced in  1796,  had  not  yet  been  brought  into  play  upon  more  than 
a  few  thousand  persons  in  the  years  of  the  century  that  remained. 
If  we  take  these  possible  causes  of  diminished  mortality  fairly  into 
account,  we  shall  probably  arrive  at  the  conclusion  that  the  practice 
of  inoculation  by  effecting  a  large  saving  of  life  among  those  on 
whom  it  was  brought  to  bear,  did  in  a  great  degree  counteract  the 
currency  given  to  small  pox  among  those  whom  it  left  alone. 

II.  Vaccination. — Is  vaccination  a  preventive  of  small  pox  ? 
To  this  question  there  is,  there  can  be,  no  answer  except  such  as  is 
couched  in  the  language  of  figures.  The  response  must  issue  from 
a  comparison  of  the  deaths  from  small  pox  in  a  period  prior  to  the 
introduction  of  vaccination  with  the  deaths  from  the  same  disease 
in  some  period  subsequent  to  its  introduction,  and,  as  the  alleged 
preventive  is  known  to  have  come  into  play  by  degrees,  and  to  have 
taken  effect  on  an  ever  increasing  section  of  the  population,  the 
figures  may  be  expected  to  harmonise  with  that  known  condition  of 
things.  They  may  also  be  expected  to  form  an  exception  to  the  rule 
of  all  those  diseases  to  which  no  similar  method  of  prevention  has 
been  applied.  For  if  they  did  not  display  such  difference,  but  simply 
shared  with  them  the  common  property  of  progressive  decline,  the 
diminishing  mortality  might  be  explained  by  some  sanitary  improve- 
ments common  to  them  all.  The  figures,  therefore,  which  present 
the  ratio  of  deaths  by  small  pox  to  deaths  by  all  causes,  ought  either 
to  stand  alone  in  the  extent  and  progressiveness  of  their  fall,  or,  if 
they  resemble  any  other  epidemic  diseases  in  this  respect,  they 
should  so  far  excel  them  as  to  admit  of  division  into  two  parts,  of 
which  the  one  should  be  taken  as  the  results  of  sanitary  improve- 
ments which  have  lessened  the  mortality  of  several  diseases  in 
common,  and  the  other  should  stand  alone — a  progressive  reduction 
peculiar  to  itself.  I  shall  presently  make  application  of  these  tests, 
but  before  doing  so,  shall  revert  to  certain  facts  established  in  the 
earlier  part  of  this  paper. 

1.  The  first  in  order  of  these  facts  is  the  entire  absence  in  the 
present  century  of  epidemics  of  the  intensity  represented  by  the 
ratio  of  ioo  deaths  by  small  pox  to  1,000  deaths  from  all  causes, 
though  one  such  epidemic  occurred  in  the  year  1800,  and  several  in 
all  periods  of  the  eighteenth  as  of  the  seventeenth  century. 
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2.  The  marked  excess  of  epidemics  in  the  eighteenth  century, 
when  compared  with  the  seventeenth  century,  is  a  fact  of  importance 
in  its  bearing  on  the  question  in  hand  ;  for  it  shows  that  small  pox 
had  not,  even  up  to  the  close  of  that  century,  undergone  any  con- 
siderable abatement.  Small  pox,  so  to  speak,  had  witnessed  and 
survived  the  extinction  of  the  plague,  of  which  the  last  case  is 
recorded  in  1680,  and  the  omission  from  the  bills  of  mortality  of 
such  fatal  maladies  as  the  "  Parish  Infection." 

3.  That  the  small  pox  up  to  the  close  of  the  eighteenth  century 
had  undergone  no  considerable  abatement,  is  further  proved  by  the 
fact  that  some  of  the  most  severe  epidemics  took  place  in  the  last 
twenty  years  of  the  century  (169  in  the  1,000  in  1781,  184  in  the 
1,000  as  late  as  1796).  This  last  epidemic  was  the  worst  on  record, 
173  in  the  1,000  being  the  only  one  on  the  sa.me  scale,  and  this 
occurred  in  1752. 

4.  The  lowest  figures,  too,  are  not  without  instruction,  as  bear- 
ing upon  the  efficacy  of  vaccination.  The  lowest  figure  recorded 
during  the  seventeenth  century  is  2*98  per  1,000,  in  the  year 
following  the  great  plague,  whereas  the  lowest  recorded  figure  in 
this  nineteenth  century,  during  the  prevalence  of  vaccination,  is 
0*56,  or  less  than  one-fifth  of  the  low  figure  already  accounted  for 
by  the  incidents  attending  and  following  the  great  plague  and  great 
fire  of  London. 

5.  The  lessons  thus  taught  us  in  regard  to  the  prevalence  of 
small  pox  in  the  eighteenth  century  are  rendered  more  impressive 
by  the  fact  that  epidemics  were  more  frequent,  or,  in  other  words, 
sepai-ated  on  the  average  by  shorter  intervals  of  comparative 
freedom,  in  that  century  than  in  the  seventeenth.  The  epidemics 
of  the  eighteenth  century  occurred  once  in  two  years,  those  of  the 
seventeenth  once  in  four. 

6.  In  the  eighteenth  century  again,  and  in  that  alone,  were  the 
epidemic  outbreaks  of  small  pox  of  more  than  one  year's  duration. 
Twice  they  extended  to  two  years,  once  to  four. 

7.  If  we  compare  years  of  equal  mortality  from  all  causes  in  the 
seventeenth  and  eighteenth  centuries,  we  find  deaths  by  small  pox 
more  numerous  on  the  average  in  the  eighteenth  century  than  in 
the  seventeenth,  and  much  less  numerous  in  the  nineteenth  than 
in  either  of  the  previous  centuries. 

8.  If  we  compare  deaths  by  measles  with  those  by  small  pox  we 
find  them  marked  by  this  difference,  that  while  there  was  no 
epidemic  of  small  pox  in  the  nineteenth  century,  there  were  several 
epidemics  of  measles,  and  that  the  mortality  from  measles  rose  to  a 
higher  level  in  the  nineteenth  than  in  the  eighteenth  century,  being 
the  reverse  of  what  happened  with  small  pox. 

9.  So  also  of  the  whooping  cough.    It  caused  a  much  higher 
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proportion  of  the  total  deaths  in  the  nineteenth  than  in  the 
eighteenth  century,  and  therefore  strengthens  the  lessons  taught  us 
by  the  measles. 

Under  the  foregoing  headings  I  have  marshalled  a  series  of 
statements  which,  if  I  am  not  mistaken,  bespeak  for  the  further 
examination  of  this  subject  a  serious  and  sustained  attention. 

I  shall,  I  think,  make  my  meaning  plainer  if,  in  what  remains 
of  this  paper,  I  adopt  the  standard  of  100,000  instead  of  1,000, 
thus  avoiding  the  use  of  decimals.  I  shall  also  add  to  the  confidence 
which  the  figures  I  have  already  employed  may  have  produced  if  I 
place  side  by  side  with  them,  as  I  do  in  Table  IV  of  the  Appendix, 
the  ratios  of  deaths  by  small  pox  and  by  measles  to  100,000  of  the 
living  population,  drawing  from  these  figures  such  inferences  as 
they  may  seem  to  warrant. 

I  have  already  stated  that  in  no  year  of  the  present  century  has 
the  ratio  of  deaths  by  small  pox  to  deaths  by  all  causes  attained  the 
high  level  of  100  and  upwards  so  frequent  in  the  last  years  of  the 
eighteenth.  If  we  count  the  year  1800  as  the  last  of  the  eighteenth 
century,  these  high  ratios  ended  with  that  year,  in  which  the  ratio 
of  deaths  by  small  pox  was  10,443  Per  1 00,000.  Twice  only  in  the 
seventy-two  years  of  the  present  century  did  the  ratio  approximate 
at  all  closely  to  that  high  figure.  These  were  the  years  1805  and 
1871,  when  the  figures  were  9,592  and  9,837  respectively.  For  the 
past  year  1881,  they  were  2,924.  In  fifty-eight  years  then,  we  had 
two  epidemics  approaching  in  severity  the  mildest  of  the  old 
epidemics  of  the  seventeenth  and  eighteenth  centuries.  In  thirty- 
seven  years  of  the  seventeenth  century  we  had  nine  such  epidemics  : 
in  fifty-five  years  of  the  eighteenth  we  had  twenty-four.  Between 
these  two  years  of  maximum  mortality  much  lower  figures  present 
themselves,  especially  after  the  year  1841,  when  the  returns  of  the 
registrar- general  may  be  said  to  have  assumed  a  permanent  form. 
The  years  following  this  date,  like  the  years  of  the  earlier  centuries, 
are  marked  by  frequent  fluctuations  in  the  ratios  of  deaths  from 
small  pox,  which  fluctuations  contrast  strongly  with  the  comparative 
steadiness  of  the  figures  for  measles,  and  for  whooping  cough,  as 
will  be  seen  on  reference  to  Tables  I  and  III  in  the  Appendix.  But 
these  fluctuations  of  the  last  forty  years  were  not  only  frequent  in 
occurrence,  they  were  great  in  amount,  falling  so  low  in  1875  as 
56  deaths  from  small  pox  in  100,000  from  all  causes. 

The  value  of  facts  of  this  order  can  only  be  ascertained  by 
comparison  with  others  relating  to  the  same  disease  at  earlier  periods 
and  under  different  circumstances,  and  to  other  diseases  at  the  same 
period. 

Now  the  first  question  that  suggests  itself  is  this — whether  the 
ratio  of  deaths  by  small  pox  to  deaths  by  all  diseases  ever  fell  so 
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low  in  the  seventeenth  and  eighteenth  centuries.  The  answer  is  in 
the  negative.  The  minimum  of  the  seventeenth  century  occurred, 
as  I  have  already  stated,  in  the  year  1666,  under  circumstances 
altogether  exceptional — circumstances  which  reduced  the  deaths  by 
measles  in  a  like  degree,  and  the  deaths  from  all  causes  to  an 
unusually  low  amount.  If  we  exclude  this  low  figure  of  298  and 
that  of  the  previous  exceptional  year  673,  we  find  the  minimum  to 
have  occurred  in  the  year  1647,  when  it  was  1,008.  On  the  other 
hand,  this  low  figure  of  small  pox  mortality  in  the  nineteenth 
century  occurred  in  a  year  of  very  high  mortality  from  all  causes. 

But  the  significance  of  this  low  ratio  of  56  per  100,000  is  greatly 
increased  if  we  compare  it  with  the  lowest  ratio  of  the  eighteenth 
century.  Twice,  and  twice  only  in  the  hundred  years,  did  the 
minimum  sink  so  low  as  1,500  or  thereabouts.  The  first  occasion 
was  in  1702,  when  the  ratio  was  1,596  in  100,000,  and  the  other  in 
1772,  when  it  was  1,532.  If  we  take  the  last  figure  as  the  lowest 
of  the  century,  we  have  the  following  contrast : — 

17th  century,  year  1647,  1,008  deaths  by  small  pox  in  100,000  from  all  causes. 
18th         „  1772,  1,53* 

19th.         „         1875,  56 

So  that  in  a  year  of  this  century  of  exceptionally  high  mortality 
from  all  causes,  the  deaths  by  small  pox  fell  to  56  in  100,000,  or 
exactly  an  eighteenth  of  the  minimum  of  the  seventeenth  century, 
and  about  x  in  27  of  the  minimum  of  the  eighteenth  century. 

If,  again,  -we  deal  with  the  highest  instead  of  the  lowest  figures, 
we  get  the  following  results  : — 

17th  century,  year  1G81,  12,440  deaths  by  small  pox  in  100,000  from  all  causes. 
18th         „         1796,  18,394  »  „ 

19th         „         1871,  9.837 

Hence  it  appears  that  the  maximum  ratio  of  deaths  by  small 
pox  in  the  nineteenth  century,  the  epoch  of  vaccination,  very  little 
exceeded  half  the  maximum  of  the  eighteenth,  while  the  minimum 
fell  to  the  curiously  low  figure  of  one  twenty-seventh  of  that 
recorded  in  the  previous  century.  The  contrast  afforded  by  the 
high  figures  of  the  seventeenth  and  eighteenth  centuries  and  the 
low  figures  of  the  nineteenth  is  well  shown  by  the  annexed  curves. 

These  contrasts  will  appear  the  more  significant  if  I  compare 
them  with  what  happened  in  the  cases  of  measles  and  whooping 
cough. 

The  figures  for  measles  in  the  three  centuries  were  as  follows  : — 
The  maximum,  which  was  9,300  in  the  100,000  deaths  from  all 
causes  in  the  seventeenth  century,  fell  to  5,280  in  the  eighteenth 
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to  rise  to  6,945  in  the  nineteenth,  while  the  minimum  rose  from  5 
in  the  100,000  in  the  seventeenth  century  to  52  in  the  eighteenth, 
and  635  in  the  nineteenth.  So  that  the  movement,  if  I  may  so 
express  myself,  from  the  eighteenth  century  to  the  nineteenth  was 
one  of  increase,  both  for  maxima  and  minima,  in  the  case  of  measles, 
of  decrease  in  the  case  of  small  pox. 

In  the  case  of  whooping  cough  again,  the  maximum  in  the 
eighteenth  century,  which  from  the  year  1740  to  1800  was  2,779 
per  100,000  deaths,  rose  to  6,859  in  the  nineteenth  century,  while 
the  minimum  rose  from  223  to  1,633,  again  the  very  reverse  of 
what  happened  with  small  pox.* 

If  then  it  were  to  be  alleged  that  the  remarkable  fall  in  the 
maximum  mortality  from  small  pox,  and  still  more  remarkable  fall 
in  the  minimum,  are  attributable  not  to  vaccination  but  to  miscel- 
laneous sanitary  reforms  and  improvements,  we  are  furnished  with 
a  conclusive  answer  in  the  figures  for  measles  and  whooping  cough. 
How  happened  it,  it  may  well  be  asked,  that  the  same  sanitary 
reforms  and  improvements  which  so  greatly  lowered  the  mortality 
from  small  pox,  whether  we  measure  it  by  the  maxima  or  the 
minima,  acted  on  measles  and  whooping  cough  in  the  opposite 
sense,  raising  in  lieu  of  lowering  their  respective  death-rates  ? 

An  advocate  of  vaccination  might  take  his  stand  upon  these 
numerical  contrasts,  and  treat  any  further  inquiry  in  the  same 
direction  as  mere  waste  of  time ;  but  a  critical  inquirer  after  truth 
might  seek  to  push  the  investigation  to  its  utmost  limits  by  bringing 
forward  all  the  diseases  which  may  fairly  claim  to  be  brought 
into  comparison  with  small  pox,  and  he  might  further  insist  on 
making  use  of  any  existing  standard  of  comparison  other  than  the 
ratio  of  deaths  to  deaths.  This  cautious  and  sceptical  method  I  now 
propose  to  adopt.  I  shall  first  present  a  tabular  analysis  of  the 
facts  relating  to  small  pox,  using  the  ratio  of  deaths  to  deaths,  and 
then  make  a  final  comparison  of  deaths  by  small  pox  to  the  living 
population,  placing  this  comparison  side  by  side  with  a  similar  com- 
parison for  other  diseases  which,  like  small  pox,  may  be  presumed 
to  have  been  favourably  affected  by  sanitary  reforms  and  movements. 
The  following  table  presents  at  one  view  the  first  order  of  facts, 
with  which  I  have  hitherto  been  dealing  throughout  this  inquiry, 
taking  short  periods  of  five  years  for  purposes  of  comparison,  and 
appending  a  column  of  notes  of  the  chief  incidents  of  this  century 
which  may  be  supposed  to  have  exercised  an  influence  on  the 
mortality  : — 

*  The  years  of  the  maxima  for  measles  were  1648,  1771,  and  1808;  of  the 
minima,  1675,"  1701,  and  1809;  the  years  of  the  maxima  for  whooping  cough 
were  1796  and  ]831;  of  the  minima,  1744  and  1808. 
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Ratio  of  Small  Pox 

Ratio  of  Measles 

Year 

to  100,000 

to  100,000 

Deaths  troin  all  Causes. 

Deaths  from  all  Causes. 

ending 

Maxima. 

Minima. 

Average. 

Maxima. 

Minima. 

Average. 



1795 

10,952 

4,910 

8,574 

2,2i6 

831 

1,327 

X 

X 

1800 

3,068 

IO,l8o 

1,712 

1,079 

1,383 

X 

X 

X 

1805 

9.592 

3,650 

7,024 

3,633 

702 

2,479 

X 

X 

X 

'in 

7,074. 

5,858 

6,476 

6,04*; 

635 

3,634 

15 

7,034 

3,308 

4,728 

4,236 

X 

1.378 

2,851 

X 

X 

X 

'20 

5>*63 

2,136 

3,68l 

5,443 

3,614 

4,020 

X 

X 

X 

'25 

6,178 

2,753 

3,828 

3,774 

1,773 

X 

29,654 

'30 

2,897 

2,423 

3,728 

2,212 

2,828 

1845 

?,"\2Q 

792 

1,862 

4,797 

2,138 

2,61 1 

'50 

2,804 

510 

1,321 

3,006 

1,510 

2,03'; 

'55 

2,121 

351 

1,400 

2,337 

1,088 

1,676 

X 

X 

X 

'60 

1,855 

263 

972 

3,696 

2,150 

2,810 

X 

X 

X 

'65 

2,8o8 

332 

1,050 

3,563 

1,627 

2,541 

X 

X 

X 

'70 

1,896 

352 

1,207 

2,759 

1,611 

4>!52 

X 

X 

X 

X 

'75 

9,837 

56 

2,433 

2,847 

1,717 

2,165 

X 

X 

X 

X 

'80 

3,293 

536 

1,408 

3,082 

1,781 

2,376 

1881 

2,924 

3,!25 

9,592-4-56  = 

.  1 

TTT 

6,945 -=-635 

_  1 
1 1 

Vaccination  introduced,  1796 


National  vaccine  estab.  1808 


First  Vaccination  Act,  1840 
Sanitary  legislation,  1847 

Vaccination  compidsory ,  1853 

Vaccination  Act,  1867 
Public  Health  Act,  1875 


In  this  table  the  following  facts  are  made  app.irent : — ■ 

1.  The  high  mortality  from  small  pox  which  prevailed  in  the  five 
years  ending  1800. 

2.  The  progressive  lowering  of  the  mortality  from  small  pox 
during  the  first  six  quinquennial  periods  prior  to  the  epoch  of 
sanitary  reform,  as  shown  in  the  three  columns  of  maxima,  minima, 
and  average. 

3.  A  like  progressive  lowering  of  the  mortality  coincident  with 
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sanitary  reforms  and  vaccine  legislation  during  the  eight  quin- 
quennial periods  ending  with  the  year  1880. 

4.  Several  interruptions  in  the  progressive  decline  in  all  the 
columns,  and  a  recurrence  of  the  high  figure  which  stands  at  the 
head  of  the  table  under  the  quinquennium  ending  1805,  in  the 
quinquennium  ending  1875,  after  the  long  interval  of  fifty-eight 
years. 

The  general  broad  result  of  the  table  is  a  great  decrease  of 
mortality,  both  in  the  period  of  thirty  years  during  which  vaccina- 
tion being  received  with  public  favour,  obtained  the  support  of  the 
State  in  the  form  of  the  national  vaccine  establishment  founded  in 
the  course  of  the  second  quinquennium,  and  in  the  longer  period  of 
forty  years  during  which  vaccination  was  first  made  gratuitous 
(1840),  and  then  compulsory  (1853). 

In  the  first  period  of  thirty  years  there  was  no  sanitary  legisla- 
tion to  which  to  attribute  the  decreased  mortality  from  small  pox, 
and  during  this  period  the  deaths  by  measles  tended  rather  to 
increase  than  diminish,  while  the  deaths  by  small  pox  fell,  on  an 
average,  from  7,024  to  2,793,  being  a  decrease  of  4,231,  or  much 
more  than  half  the  highest  figure.  In  the  second  period  of  forty 
years  the  ratio  fell  from  2,793  (*ne  lowest  average  figure  of  the 
first  period)  to  1,408,  being  a  decrease  of  somewhat  less  than  a 
half.  In  this  second  period  the  decrease  in  the  case  of  measles  was 
very  small.  But  the  most  striking  result  of  the  table  is  seen  if  we 
compare  the  highest  figure  recorded  during  the  first  quinquennium 
ending  1805  with  the  lowest  recorded  in  that  ending  1875.  The 
interval  between  the  two  is  that  which  separates  9,592  from  56,  or 
9,536.  The  minimum  compared  to  the  maximum  is  as  1  to  171. 
On  the  other  hand,  the  minimum  for  measles  compared  with  the 
maximum  for  that  disease  (635  and  6,945)  is  less  than  1  to  1 1.  So 
that  the  reduction  in  the  case  of  small  pox  was  about  seventeen 
times  as  great  as  the  reduction  in  the  case  of  measles. 

I  now  extend  this  comparison  from  small  pox  and  measles  to 
small  pox  and  the  other  epidemic  maladies  brought  into  comparison 
with  it  in  the  pages  of  the  registrar  general,  with  what  results 
will  be  seen  in  Table  XIV. 
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The  results  of  this  table  are  very  remarkable,  and  may  be  thus 
briefly  summarised : — 

1.  The  highest  figure  for  small  pox  in  any  year  is  89  per  100,000 
persons  living,  the  lowest,  1  for  the  same  living  population  ;  so 
that  the  lowest  figure  is  equal  to  one-eighty-ninth  of  the  greatest 
number  of  deaths. 

2.  The  highest  figure  for  measles  is  95  and  the  lowest  12  : 
showing  a  fall  to  one-eighth,  or  an  eleventh  part  of  the  fall  in 
the  case  of  small  pox. 

3.  The  highest  figure  for  scarlet  fever  and  diphtheria  is  212 
and  the  lowest  28  :  being  a  like  fall  to  less  than  one-eighth,  or, 
again,  an  eleventh  part  of  the  fall  in  the  case  of  small  pox. 

4.  The  highest  figure  for  whooping  cough  is  126,  the  lowest  51 : 
being  a  fall  to  much  less  than  a  half,  or  less  than  a  forty-fourth 
of  the  fall  of  small  pox. 

5.  In  the  case  of  fever  the  highest  figure  is  164,  the  lowest  24: 
being  a  fall  to  one-seventh,  or  a  fifteenth  of  the  fall  in  the  case  of 
small  pox. 

6.  For  diarrhoea  the  highest  figure  is  151,  and  the  lowest  26: 
being  a  fall  to  a  sixth,  or  a  fifteenth  of  the  fall  in  the  case  of  small 
pox. 

That  I  may  not  omit  from  the  table  a  disease  included  in  the 
columns  of  the  registrar  general,  I  give  the  figures  for  cholera, 
though,  as  a  special  exotic  epidemic,  it  cannot  be  admitted  to  a 
comparison  with  the  rest. 

Taking  then  one  epidemic  malady  with  another,  it  appears  that 
the  mortality  by  small  pox  stands  alone  in  the  amount  of  reduction 
it  has  undergone  during  this  century,  the  other  epidemic  maladies 
showing  an  abatement  ranging  from  one-eleventh,  twelfth,  or 
fifteenth,  to  one  forty-fourth  of  that  higher  amount.  If  we  may 
assume  that  all  these  epidemic  maladies  shared  with  small  pox  the 
benefits  conferred  by  the  several  sanitary  reforms  that  have 
signalised  the  last  half  of  this  century,  there  still  remains  to  be 
accounted  for  the  remarkable  difference  between  these  figures. 
Vaccination  is  the  concurrent  force  brought  to  bear  on  small  pox, 
can  we  find  any  other  to  account  for  the  difference  ?  I  think  not ; 
I  can  imagine  no  other. 

But  the  remarkable  epidemic  of  small  pox  which  occurred  in 
1871  may  be  brought  forward  as  an  argument  in  favour  of  a, 
desponding  view  of  the  preventive  efficacy  of  vaccination,  assuming 
vaccination  to  have  been  the  cause  of  all  the  abatement  that  small 
pox  has  not  shared  with  other  maladies.  Let  us  then  examine  this 
remarkable  outbreak  by  the  light  thrown  upon  it  by  its  sur- 
roundings. 

In  the  first  place  it  should  be  observed  that  this  outbreak  stands 
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alone  in  the  long  interval  which  separates  it  from  any  attack  of 
like  severity.  The  longest  interval  between  epidemic  and  epidemic 
in  the  previous  centuries  was  eight  years  or  nine ;  but  we  must  go 
back  to  the  year  1805,  a  space  of  fifty-six  years  of  recorded  facts, 
to  find  such  another.  Let  us  take  the  two  outbreaks,  with  the 
facts  of  the  years  that  preceded  and  followed  them,  and  note  the 
differences,  if  any,  between  tliem.  I  present  the  figures  in  ratios 
to  1,000  deaths,  and  in  round  numbers. 

Table  XV. — The  Two  Epidemics  of  the  Nineteenth  Century  compared. 

1805. 

1800    104,  75,  82,  61,  37,  96,  65,  71,  59,  70,  60    1810 

1871. 

'66    17,  19,    8,    4,  13,  98,  25,    1,    1,    1,    9    '76 

Before  commenting  on  this  curious  contrast,  I  will  deal  in  the 
same  manner  with  the  four  great  epidemics  of  the  eighteenth 
century,  which  claimed  as  their  victims  upwards  of  150  deaths  by 
small  pox  in  1.000  deaths  by  all  causes. 

Table  XVI. 
1752. 

1747    54,  75,  103,  53,  47,  173,  40,  104,  91,  77,  155 

1755. 

'52           173,  40,  104,  91,  77,  155,  72,  132,  110,  72,  104 

1781. 

'76    91,  110,    70,  122,  42,  169,  35,    81,   99,  106,  59 

1796. 

'91    93,  78,  110,   99,  49,  184,  31,  129,  61,  104,  75 

The  following  table  will  assist  us  in  our  comparison  : — 

Total  of  Deatlis  in 
Eve  Years  preceding 
332 
485 
435 
429 
359 
61 

The  figures  in  these  three  tables  do  but  confirm  each  other.  They 
agree  in  enforcing  the  same  lesson.  The  most  severe  epidemics  of 
the  last  century  were  preceded  and  followed  by  one  year  of  a  com- 
paratively low  mortality,  these  being  in  their  turn  preceded  and 
followed  by  high  figures  in  which  one  or  two  epidemics  found  place. 
The  first  epidemic  of  the  present  century,  which  could  not  have 


1757 
62 
'86 

1801 


Table  XVII.  Total  of  neaths  in 

Five  Years  following. 

173  (1752)  467 

155  (  '55)  490 

169  (  '81)  380 

184  (  '96)  400 

96  (1805)  325 

98  (  '71)  37 
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been  greatly  influenced  by  vaccination,  presented  somewhat  similar 
figures ;  but  the  second  epidemic  (that  of  1871)  exhibited  the  most 
striking  contrasts.  For  the  years  directly  preceding  and  following 
not  only  display  comparatively  low  figures,  but  some  of  the  lowest 
figures  to  which  the  deaths  from  small  pox  have  ever  fallen  are  to 
be  found  in  the  groups  of  four  years  which  preceded  and  followed 
these.  The  figures  for  the  three  years  1873,  1874  and  1875  are 
specially  worthy  of  observation.  Expressed  in  round  numbers  they 
are  all  represented  by  the  figure  i  ;  but  the  exact  figures  are  i'49, 
o*74,  and  o-56.  To  these  low  levels  did  the  deaths  by  small  pox 
fall  after  the  epidemic  of  1871.  The  epidemic  itself  is  not  more 
extreme  on  the  one  hand  than  the  figures  of  the  years  which  follow 
are  on  the  other.  The  storm  of  that  year,  overleaping  all  barriers, 
"was  speedily  followed  by  a  calm  as  strange  as  the  tempest  itself. 
That  atmospheric  condition,  whatever  it  may  be,  to  which  our 
epidemics  are  due,  was  so  favourable  to  attacks  of  small  pox  that 
the  barrier  of  vaccination,  though  effective  in  ordinary  years,  proved 
insufficient  in  this ;  the  more  and  the  less  susceptible  were  alike 
seized,  and  the  population  swept  clear  for  a  time  of  almost  all 
possible  victims.  Then  vaccination,  a  protective  in  ordinary  seasons,, 
resumed  its  sway,  and  almost  brought  about  the  cessation  of  the 
small  pox.  I  can  imagine  no  better  explanation  than  this  ;  but 
whatever  the  efficacy  of  vaccination,  certain  it  is  that  this  nineteenth 
century  in  which  it  has  been  increasingly  at  work,  and  the  last 
forty  years,  in  which  it  has  worked  side  by  side  with  several  sanitary 
reforms  and  improvements,  have  witnessed  numerical  phenomena 
which  no  sanitary  reform  can  explain,  and  which  vaccination  alone 
appears  competent  to  account  for. 

I  shall  now  endeavour  to  present  in  a  series  of  short  propositions 
the  conclusions  which  the  figures  of  this  paper  appear  to  justify. 

1.  That  our  records  of  deaths  by  small  pox  in  the  metropolis 
reach  back,  with  slight  interruptions,  two  hundred  and  fifty  years, 
together  with  similar  returns  of  deaths  by  measles,  and  by  all  causes. 

2.  That  if  we  use  the  deaths  by  all  causes,  year  by  year,  as  a 
standard  of  comparison  by  which  to  measure  the  deaths  by  small 
pox,  and  by  other  special  maladies,  we  obtain  ratios  from  which  we 
can  draw  instructive  inferences  important  in  their  bearing  on  such 
questions  of  practical  importance  as  inoculation  and  vaccination. 

3.  That  if  we  assume,  in  the  case  of  small  pox,  ioo  deaths  in 
1,000  from  all  causes  to  be  an  epidemic,  and  so  name  it,  we  find 
such  epidemics  to  have  been  of  frequent  occurrence  in  the  seven- 
teenth and  eighteenth  centuries,  and  especially  in  the  last  half  of 
the  eighteenth,  but  absent  in  the  nineteenth ;  and  if  we  adopt  a 
lower  figure  as  the  sign  of  an  epidemic,  we  still  have  more  epidemics 
in  the  two  earlier  centuries  than  in  the  present  century. 
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4.  That  the  eighteenth  century  far  surpasses  both  the  seven- 
teenth and  the  nineteenth  in  the  number,  frequency,  and  magnitude 
of  its  epidemics ;  that  it  contributes  more  largely  than  they  do  to 
the  sum  of  the  deaths  from  all  causes:  and  that  it  stands  alone  in 
presenting  to  us  epidemics  of  more  than  one  year's  continuance. 

5.  That  the  measles,  on  the  contrary,  if  we  take  the  ratio  of  20 
deaths  per  1,000  as  the  standard  of  an  epidemic,  shows  a  pro- 
gressive and  very  considerable  increase  from  the  seventeenth  to  the 
eighteenth,  and  from  the  eighteenth  to  the  nineteenth  century. 

6.  That  whooping  cough  also,  taking  25  deaths  per  1,000  as  the 
epidemic  standard,  shows  an  increased  ratio  of  deaths  in  the  nine- 
teenth as  compared  with  the  eighteenth  century. 

7.  That  though  the  eighteenth  century,  and  especially  the  last 
part  of  it,  was  remarkable  for  the  number,  frequency,  and  severity 
of  its  epidemics,  and  though  it  is  probable  that  inoculation  contri- 
buted to  produce  that  result,  it  did  nevertheless  effect  some  saving 
of  life  by  greatly  mitigating  the  disease  in  most  of  those  on  whom 
it  was  brought  to  bear,  thus  somewhat  more  than  counteracting  the 
mischief  it  did  by  spreading  the  disease  among  those  to  whom  it 
was  not  applied. 

8.  That  any  discrepancies  which  may  seem  to  exist  in  the  fore- 
going statement  (No.  7)  are  reconciled  when  we  take  into  account 
the  fact  that  the  lowest  figures  fell  while  the  highest  rose. 

9.  That  a  certain  presumption  in  favour  of  vaccination  as  a 
preventive  of  small  pox  is  afforded  by  the  entire  absence  in  the 
present  century  of  epidemics  of  small  pox,  when  10  per  cent,  of  the 
deaths  from  all  causes  is  taken  as  the  measure  of  an  epidemic. 

10.  That  this  presumption  is  strengthened  by  the  fact  that  small 
pox,  up  to  the  very  close  of  the  eighteenth  century,  had  undergone 
no  considerable  abatement.;  also  by  the  fact  that  the  lowest  returns 
of  deaths  by  small  pox  are  to  be  found  in  the  nineteenth  century 
as  well  as  the  longest  interval  between  the  only  two  epidemics 
which  approach  the  standard  of  10  per  cent. 

11.  That  the  fall  from  the  highest  to  the  lowest  ratio  of  deaths 
by  small  pox  in  the  nineteenth  century  is  greatly  in  excess  of  the 
fall  from  the  highest  to  the  lowest  figure  of  the  deaths  by  small 
pox  in  the  eighteenth  century. 

12.  That  when  we  compare  the  eighteenth  with  the  nineteenth 
century  in  the  case  of  measles  and  whooping  cough,  we  discover 
an  opposite  condition  of  things — an  increase  of  numbers  instead  of 
a  decrease. 

13.  That  there  was  a  progressive  lowering  of  the  mortality 
from  small  pox  in  the  early  part  of  the  nineteenth  century  prior  to 
the  introduction  of  sanitary  reforms  and  improvements. 

14.  That  this  progressive  decrease  of  mortality  from  small  pox 
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continued  during  the  later  years  of  this  century  after  the  introduc- 
tion of  these  sanitary  reforms  and  improvements. 

15.  That  when  we  substitute  for  the  ratio  of  deaths  to  deaths 
the  ratio  of  deaths  by  small  pox  to  the  number  of  persons  living,  we 
change  the  figures  without  altering  the  results. 

16.  That  when  we  make  use  of  this  ratio  of  deaths  to  the  living, 
we  find  the  deaths  by  small  pox  in  100,000  living  persons  to  fall 
from  a  maximum  of  89  to  a  minimum  of  1,  a  decrease  quite 
unexampled  in  the  case  of  other  epidemics. 

17.  That  the  epidemics  measles,  scarlet  fever  and  diphtheria 
whooping  cough,  fever  and  diarrhoea  all  undergo  a  decrease  in  the 
last  forty  years  of  this  century,  but  that  the  decrease  is  only  a  small 
fraction  of  that  which  occurred  in  the  case  of  small  pox  ;  their  highest 
figure  not  amounting  to  a  tenth  part  of  the  decrease  of  small  pox. 

18.  That  if  we  assume,  as  we  are  certainly  justified  in  doing, 
that  an  equal  improvement  has  been  wrought  by  sanitary  measures 
in  all  epidemic  maladies,  small  pox  included,  we  must  needs  attribute 
the  remarkable  excess  of  improvement  in  small  pox  to  some  cause 
or  causes  other  than  sanitary  reforms,  and  that  there  is  only  one 
cause  to  which  it  is  reasonable  to  attribute  this  excess,  namely 
vaccination. 

19.  That  there  is  nothing  in  the  numerical  surroundings  of  the 
great  epidemic  of  the  year  1871  (less  severe,  be  it  well  understood, 
than  the  epidemics  of  the  past  centuries)  which  ought  to  shake  our 
confidence  in  the  preventive  efficacy  of  vaccination ;  for  the  years 
which  preceded,  and  still  more  those  that  followed  it,  show  by  the 
smallness  of  the  figures  to  what  a  low  degree  of  mortality  some 
cause  or  causes  could  reduce  this  formidable  malady,  small  pox, 

20.  That,  taking  a  careful  and  comprehensive  view  of  all  the 
facts  that  bear  upon  this  question,  it  is  allowable  to  conjecture 
that  while  vaccination  does  not  act  as  a  sufficient  protection  in 
epidemic  years,  it  does  effectually  guard  against  attacks  of  small 
pox  in  all  other  years,  and  that  where  it  does  not  protect  it 
mitigates. 


SUPPLEMENT. 

I  stated  at  the  beginning  of  this  paper  that  I  was  compelled  to 
hold  in  reserve  the  figures  and  calculations  for  small  pox  and 
measles  relating  to  England  and  Wales  with  which  I  had  provided 
myself.  I  might  have  used  these  as  the  materials  of  a  distinct 
communication  to  the  Statistical  Society;  but,  on  consideration,  I 
have  preferred  to  treat  them  as  a  supplement  to  the  present  paper. 

The  figures  are  those  of  the  twenty-eight  years  1852  to  1879 
inclusive.    They  are  taken  from  the  Forty-second  Annual  Report 
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of  the  Registrar- General,  p.  Ixxii.  This  table  at  a  first  glance  reveals 
the  striking  difference  which  exists  between  the  rate  of  mortality  pre- 
vailing in  a  large  city,  such  as  our  metropolis,  and  an  extensive  tract 
of  country  such  as  England  is.  The  easy  communication  between 
the  several  parts  of  a  city  and  the  comparatively  difficult  communi- 
cation between  one  district  and  another  of  a  kingdom,  goes  far  to 
explain  the  different  proportionate  number  of  seizures ;  while  the 
denser  population  explains  the  higher  rate  of  mortality  prevailing 
among  those  attacked.  Roughly  stated,  the  metropolis  suffers  more 
than  a  twofold  loss  by  death,  that  is  to  say,  twice  the  loss  for  England 
and  Wales,  London  itself  included,  and  much  more  than  twice  the 
loss  of  England  and  "Wales  if  the  metropolis  were  excluded.  But  this 
statement  applies  only  to  small  pox.  The  difference  in  favour  of 
England  is  much  less  in  the  case  of  measles.  The  lower  death-rate 
for  small  pox,  and  the  great  difference  between  it  and  measles  will 
appear  more  clearly  if  I  compare  the  twenty-eight  years  for  England 
with  the  figures  for  London  during  the  same  years. 


Table  XVIII. — England  and  London  compared  {One  Hundred  Thousand 
Deaths  from  all  Causes). 


Ratios  of  Small  Pox. 

Ratios  of  Measles. 

Years. 

- 

London. 

England. 

London. 

England. 

1852  

2,121 

1,798 

1,088 

1,435 

'53  

'  351 

748 

1,628 

1,162 

'54  

941 

641 

1,9 1 1 

2,118 

'55  

1,677 

593 

1,417 

1,727 

'56  

927 

583 

2,<;82 

1,824 

'57  

263  >! 

937 

2,268 

1,419 

'58  

377 

1,436 

3.696 

1,950 

'59  

J>855 

873 

2,150 

2,166 

1860  

1,441 

650 

3.354 

2,260 

'61  

332 

303 

1,627 

2,081 

'62  

543 

373 

3.464 

2,244 

'63  

2,808 

1,258 

2,299 

2,395 

'64  

699 

1,550 

3.563 

1,679 

'65  

870 

1,306 

1.753 

1,744 

'66  

1,728 

604 

2.759 

2,184 

'67  

1,896 

533 

1,611 

1,398 

'68  

809 

427 

2,659 

2.419 

'69  

316 

1,865 

2,083 

1870  

1.253 

508 

1,866 

1,463 

'71  

9.837 

4,491 

1,774 

1,804 

'72  :  

2,502 

3,878 

2.354 

1,732 

'73  

149 

479 

2,847 

1,503 

'74  

74 

410 

2,187 

2,327 

'75  

56 

173 

i,7i7 

1.139 

'76  

947 

472 

2,2 14 

1,953 

'77  

3.293 

854 

3,082 

1,807 

'78  

1,68? 

343 

1,781 

1,438 

'79  

536 

102 

2.953 

1,716 

Sum  of  ratios  

40,320 

26,639 

64,469 

51,200 

f  
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In  commenting  upon  this  table  I  will  follow  as  nearly  as  I  can 
the  order  already  adopted  in  the  case  of  the  metropolis. 

1.  Of  Epidemics  of  Small  Pox,  their  Magnitude  and  Number. — 
The  scale  of  10  per  cent.,  which  I  took  as  a  convenient  measure  of 
an  epidemic  for  London,  is  not  applicable  to  England ;  but  if  we 
may  assume  35  and  upwards  as  our  epidemic  standard,  we  should 
have  only  two  epidemics  in  the  twenty-eight  years.  These  would 
occur  in  the  year  1871  (the  chief  of  the  two  years  in  which  the 
deaths  by  small  pox  in  London  approached  the  ratio  of  10  per 
cent.)  and  the  following  year  1872.  It  may  be  said,  indeed,  that, 
as  in  London  we  had  two  epidemics  in  the  twenty-eight  years 
approaching  the  old  standard  of  10  per  cent;.,  so  in  England  we 
had  one  epidemic  extending  over  two  years,  the  number  of  deaths 
being  less  than  half  of  those  that  marked  the  London  epidemic  of 
1871. 

2.  The  Maxima  and  Minima. — Whereas  the  maxima  and  minima 
for  London  in  the  twenty-eight  years  are  9,837  and  56,  those  for  all 
England  are  4,491  and  102. 

3.  Frequency  of  Epidemics. — Though  we  had  in  England  in  the 
twenty-eight  years  but  one  epidemic  of  two  years'  duration,  there 
are  five  other  years  in  which  the  ratios  are  represented  by  four 
figures,  and  these  high  figures  are  separated  by  intervals  of  five, 
four,  and  five  years,  while  the  epidemic  of  1871-72  is  followed  by 
seven  years  of  comparatively  low  mortality. 

4.  Epidemics  of  Measles. — If  we  continue  to  take  20  deaths  in 
the  1 ,000  as  a  measure  of  an  epidemic,  we  have  ten  epidemics  in 
the  twenty-eight  years.  But  it  is  noticeable  that  between  measles  in 
London  and  measles  in  England,  there  is  much  less  difference  than 
between  small  pox  in  London  and  small  pox  in  England.  Measles 
shows  a  fall  of  less  than  1  in  5,  while  small  pox  in  England  is  less 
than  in  London  as  26  is  less  than  40.  Small  pox  in  England, 
therefore,  when  compared  with  small  pox  in  London  as  a  standard, 
shows  a  much  lower  rate  of  mortality  than  measles  does. 

5.  In  order  to  discuss  the  bearing  of  the  facts  relating  to  small 
pox  in  England  on  vaccination  (for  inoculation  has  no  place  in  this 
inquiry),  it  will  be  necessary  to  arrange  the  figures  in  four  equal 
periods  of  seven  years.  This  is  done  in  the  table  which  follows  ; 
the  facts  for  measles  being  added,  and  London  included : — 
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Table  XIX. — Small  Pox  in  England  in  Periods  of  Seven  Years. 


Small  Pox. 

Measles. 

Years. 

London. 

England. 

London. 

England. 

Max- 

Min- 

Aver- 

Max- 

Min- 

Aver- 

Max- 

Min- 

Aver- 

Max- 

Min- 

Aver- 

ima. 

ima. 

age. 

ima. 

ima. 

age. 

ima. 

ima. 

age. 

ima. 

ima. 

age. 

1852-58 

2,1  2T 

263 

951 

1,798 

593 

962 

3,695 

1,088 

2,084 

2,1 18 

1,162 

i,66z 

X 

X 

X 

X 

X 

X 

X 

X 

X 

'59-65 

2,808 

332 

1,221 

i,55° 

303 

902 

3,563 

1,625 

2,601 

2,395 

1,744 

2,081 

X 

X 

X 

X 

X 

X 

X 

'66-72 

9,837 

352 

2,625 

4-491 

316 

i»539 

2,759 

1,611 

2,024 

2,419 

1,398 

1,869 

X 

X 

X 

73-79 

3,293 

56 

2,397 

872 

102 

4°  5 

3,082 

1,717 

2,397 

2,327 

1,139 

1,702 

It  will  be  seen  from  this  table  that  all  the  figures  for  England — 
the  maxima,  the  minima,  and  the  averages — show  a  greatly 
diminishing  death-rate  by  small  pox,  and  are  consistent  with  the 
alleged  efficiency  of  vaccination  as  a  preventive.  The  maximum 
mortality  falls  in  the  twenty-eight  years  from  1,798  in  the  100,000 
deaths  to  872,  or  less  than  one-half,  the  minimum  from  nearly  600 
to  little  more  than  100,  or  a  sixth,  and  the  average  from  962  to  405, 
or  considerably  more  than  a  half.  The  figures  would  have  shown 
a  progressive  decrease  but  for  the  remarkable  increase  of  small  pox 
mortality  which  characterised  the  seven  years  from  18G6  to  1872 
inclusive,  and  attained  its  climax  in  the  epidemic  of  1871.  There 
is  nothing  therefore  in  these  figures  to  militate  against  the  protective 
power  of  vaccination,  and  much  in  its  support. 

But  this  group  of  annual  I'eturns  for  London  does  not  yield  the 
same  support  to  the  theory  of  the  protective  power  of  vaccination. 
The  maxima  show  a  progressive  increase,  even  when  the  figures  for 
the  epidemic  of  1871  are  set  aside,  and  the  same  is  true  of  the 
averages;  but  the  curiously  low  figure  of  56  per  100,000  deaths 
still  figures  among  the  minima  of  the  last  seven  years.  Here,  how- 
ever, it  is  necessary  to  remark,  that  if  the  figures  thus  grouped  do 
not  lend  support  to  vaccination,  neither  do  they  confirm  the  theory 
of  progressive  sanitary  improvement. 

On  the  other  hand,  the  figures  for  measles  show  for  this  same 
period  of  twenty-eight  years,  but  a  slightly  decreased  death-rate  for 
England  when  measured  by  the  minima,  but  an  increased  rate  when 
tested  by  the  maxima  and  the  averages  ;  while  for  London  the 
minima  and  the  averages  exhibit  a  considerable  increase,  but  the 
maxima  a  progressive  decrease. 
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Table  I. — Deaths  from  Small  Pox  and  Measles,  and  from  all  Causes, 
in  London,  1629  to  1879. 


Years. 

Deaths  by 

Ratio  of  . 

Flox 
and  Small  Pox 

)eatlis  by 
Measles 

I'lox 

:  1 1 1 1.1  Slllilll  I  UX. 

Measles. 

All  Causes. 

to  1,000  Deaths  from  all  Causes. 

1629  .  .. 

42 

8,814 

8-17 

4'47 

'30 

4° 

2 

10,471  ! 

382 

C19 

'31 

58 

3 

8,458 

6-85 

o-35 

'32 

531 

80 

9,^39 

55-66 

8-38 

'33  . 

72 

21 

8,427 

8-54 

2'49 

'34 

!>354 

33 

10,865 

12462 

3'03 

'35 

293 

27 

10,641 

27-53 

2-53 

'36  „ 

127 

12 

23,382 

543 

°"5* 

1647  

J39 

5 

!3,784 

10-08 

C36 

'48 

400 

92 

9,896 

40-42 

93-00 

'49 

1,190 

3 

10,532 

11229 

0-28 

'50  ... 

184 

33 

8,681 

21-19 

3-80 

'51  

525 

33 

io,773 

48-73 

3-06 

'52  

1,279 

62 

12,541 

101-98 

4' 94 

'53 

T39 

8 

9,082 

1530 

o-88 

'54 

81a 

52 

13,126 

61-86 

3"96 

'55  . 

1,294 

11 

1 1,409 

11342 

0-96 

'56  

823 

153 

T3>752 

59-85 

inz 

'57  

835 

15 

12,434 

67-15 

I  "20 

'58 

409 

80 

'4,993 

27-27 

5"33 

'59  

1,523 

6 

!4,756 

10321 

C40 

'60  

354 

74 

15,1 18 

23-41 

489 

'61  

1,246 

188 

19,77 1 

63-02 

9'5° 

'62  

768 

20 

16,554 

4639 

I  "20 

'63  

411 

42 

I5>356 

26-76 

*"73 

'64  ... 

1,233 

311 

18,297 

6738 

16-99 

'65   

655 

7 

97,3o6 

6-73 

o'o7 

'66 

38 

3 

12,738 

2-98 

0-23 

'67  

1,196 

83 

1 5,842 

75-49 

5"23 

'68 

1,987 

200 

17,278 

11500 

n'57 

'69 

95T 

15 

19,432 

48-93 

o-77 

'70 

1,465 

295 

20,198 

72-53 

14-60 

'71  

696 

.  7 

1  ^,729 

44-24 

0-44 

'72 

1,1 16 

118 

18,230 

61-21 

647 

'73 

853 

15 

17,504 

48-73 

0-85 

'74 

2,507 

795 

21,201 

118-24 

3  7 '49 

'75  

997 

1 

i7,244 

57-81 

0-05 

'76  

359 

83 

18,732 

19-16 

4"43 

'77  

1,678 

87 

19,067 

88-00 

4'56 

'78  . 

1,798 

93 

20,678 

86-95 

4'49 

'79 

1,967 

117 

21,73° 

90-52 

5-38 

'80 

689 

49 

21,053 

I  32-72 

2"32 

'81  

2,982 

121 

23,971 

124-40 

5 '°4 

'82 

1,408 

50 

20,691 

68-04 

2-41 

'83 

2,096 

39 

20,587 

101-81 

1-89 

'84 

1,560 

6 

23,202 

6723 

0-25 

'85  ■ 

2,496 

197 

23,222 

107-48 

8-48 

'86 

1,062 

25 

22,609 

4697 

i'7o 
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Table  I. — Deaths  from  Small  Pox,  Measles,  and  all  Causes — Contd. 


Years. 

Flox,  Small  Pox,  and 
Measles. 

ah  r 

A.1I  L/HUSGS. 

Ratio  of  Deaths 
by  Flox,  Small  Pox,  and 
Measles,  to 
1 ,000  Deaths  from  all  Causes. 

1687  

',55" 

21,460 

72-27 

'88  

I,3l8 

22,921 

57'5° 

'89     .,  , 

I.389 

23,502 

'90   

778 

21,461 

36'25 

'91 

1,241 

22,691 

<j.'6q 

'92 

1,592 

20,874 

76-26 

'93 

1,164 

20,959 

55*53 

'94 

1,683 

24,100 

69-83 

'95 

784 

19,047 

4i"i6 

'96 

196 

18,638 

10-51 

'97 

634 

20,970 

3o'23 

'98 

1,813 

20,183 

89-82 

'99 

890 

20,795 

42'79 

1700  .... 

1,03! 

19,443 

53-02 

Deaths  by 

Ratio 
of  Small  Pox 

Ratio 
of  Measles 

Small  Pox. 

Measles. 

All  Causes. 

to  1,000  Deaths  from  all  Causes. 

1701 , 

1,095 

4 

20,471 

53-49 

o-95 

'02 

3'I 

27 

19,481 

1596 

1-38 

'03 

898 

51 

20,720 

43-33 

2-46 

'04 

",501 

12 

22,684 

6616 

0-52 

'05 

1,095 

319 

22,097 

49-55 

H'43 

'06  

721 

361 

19.847 

3632 

1818 

'07 

1,078 

37 

21,600 

49-90 

1-71 

'08 

1,687 

126 

21,291 

7923 

5'9i 

*09 

1,024 

89 

21,800 

46-97 

4-08 

'10 

3,138 

181 

24,620 

12745 

7"35 

'11 

97 

19,833 

4613 

489 

'12 

1-943 

77 

21,198 

91-65 

3-63 

'13 

1,614 

61 

21,057 

7664 

2-89 

'14 

2,810 

139 

26,569 

105  76 

5"23 

'15 

1,057 

30 

22,232 

4754 

■"34 

'16 

2,427 

270 

24-436 

99-32 

1 1  "04 

'17, 

2,21  I 

35 

25,446 

94-30 

1 '49 

'18 

1,884 

492 

26,523 

7103 

i8'54. 

'19 

3,229 

243 

28,347 

113-90 

857 

'20 

1,440 

213 

25,454 

5657 

8-36 

'21 

2,375 

238 

26,142 

9084 

9-10 

'22 

2,167 

114 

25,750 

8415 

4-42 

'23 

3,271 

231 

29. '97 

11203 

7-91 

'24 

1,227 

118 

25,952 

4739 

4' 54 

'25 

3,188 

70 

25,523 

124-90 

2' 74 

'26 

1,5 19 

256 

29,647 

52-92 

863 

'27  

2,379 

72 

28.418 

83  71 

2'53 

'28 

2,105 

82 

27,8 10 

7569 

2-94 

'29 

2,849 

41 

29,722 

9585 

vn 

'30 

1,914 

311 

26,761 

7152 

1 1-62 

'31 

2,640 

102 

25,262 

104-50 

4'°3 

'32 

1,197 

30 

23-358 

51-24 

1-28 
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Table  I. — Deaths  from  Small  Pox,  Measles,  and  all  Causes — Contd. 


Deaths  by 

fiatio 
of  Small  Pox 

ltatio 
of  Measles 

Years. 

Small  Pox. 

Measles. 

All  Causes. 

to  1,000  Deaths  from  all  Causes. 

1733 

1 ,370 

605 

46'86 

20-69 

'34 

2,688 

20 

26,062 

10313 

C76 

'35 

10 

z},<;?8 

67"72 

C42 

'36 

T  OIA 

169 

27,S8l 

109-27 

6'12 

'37 

2,084 

127 

27  82? 

74' 90 

4'5<> 

'38 

t  Con 

216 

2C  82< 

6156 

8-36 

'39 

1 ,690 

326 

2 CAT.  2 

66  45 

I2'8l 

'40 

46 

30,8ll 

88'44 

1-48 

'41 

I  0  7  7 

42 

12  1 6a 

6145 

i'3° 

'42 

T  A2Q 

981 

2  7  J.8  X 

5199 

35'69 

'43 

2,029 

17 

25,200 

80'51 

C67 

'44 

5 

20,606 

79'24 

C24 

'45 

I  ,206 

14 

2  1 ,296 

5663 

C65 

'46 

250 

28,1^7 

114-92 

8'87 

'47 

1,380 

81 

^  J'T7T 

5413 

3i7 

'48 

I  78q 

10 

2?. 86a 

74'95 

C41 

'49 

2  6?  c 

106 

2  K  K  I  6 

102 '87 

4-I5 

'50 

1,229 

321 

1,  727 

5264 

i3'52 

'51 

qq8 

21 

21,028 

47 '46 

0-99 

;52 

5iD  5° 

111 

20.4.8  £ 

'T  J 

172  71 

5'4t 

'53 

11 A 

774 

253 

19,276 

40'  15 

13-12 

'54 

12 

22,696 

103'93 

0-52 

'55 

1,988 

423 

2  T  O  1  7 

90'70 

i9'3Q 

'56 

1,608 

156 

2O.872 

77'04 

7-42 

'57 

3  206 

24 

■2  1    2  T  2 

15464 

I'I2 

'58 

T   2  7  2 

696 

I  7,^76 

72'42 

39'59 

'59 

2,^96 

316 

19,6  04. 

132'42 

l6'I2 

'fiO 

2,187 

175 

to  S 2 n 

11028 

8-82 

'61 

I    C  2  (J 

394 

2 1 ,063 

72 '40 

18-70 

'62 

2  1 A  1 

122 

26,326 

104'19 

4'63 

'63 

3  ^82 

610 

26,148 

13698 

23'32 

'64 

2  2.82 

65 

102  66 

2'8o 

'65 

2  j.q8 

54 

22  220 

107  53 

2"3* 

'66 

2  3  2/1 
'J  J't 

482 

22  a  t  t 

97'61 

20-15 

'67 

2,l88 

80 

22,6 1 2 

96  76 

3"53 

'68 

J  ) w  -  0 

409 

22  6  2  0 

128'09 

i7'3° 

'fiQ 

1 ,968 

90 

2  1 ,847 

90'08 

4-11 

'70 

1,986 

325 

52  Hi 
'TJT 

88'52 

14-48 

"71 

1,660 

115 

2  1 ,780 

76'21 

52'8o 

'72 

211 

2  6  O  C  2 

1532 

8-09 

"73 

T  O  2  r> 

199 

21  6^6 

47'97 

9-18 

'74 

2,479 

121 

20,884 

11870 

5'79 

'75 

2,66Q 

283 

20,5 !  + 

13010 

i3'79 

'7fi 

I  728 

153 

1 9,048 

90-71 

8-03 

'77  

2,567 

145 

23.334 

11001 

6-21 

78 

1,425 

388 

20,399 

6985 

19-02 

'79 

2>493 

99 

20,420 

12208 

4-84 

'80 

871 

272 

20,517 

42-45 

U'25 

'81 

3>5°° 

201 

20,709 

16900 

9-70 

'82 

636 

170 

17,918 

35-49 

9-48 

'83 

^550 

185 

19,029 

81-45 

9-72 

'84  

1,759 

29 

17,828 

98-66 

V6z 
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Table  I. — Deaths  from  Small  Pox,  Measles,  and  all  Causes — Contd. 


Deaths  by 


Small  Pox. 


1785   

i>999 

20 

'86  

1,210 

793 

'87  

2,418 

84 

'88 

I,IOI 

55 

'89  ,  . 

2,077 

534 

'90 

1,617 

119 

'91 

i,747 

156 

'92 

1,568 

450 

'93 

2,382 

248 

'94 

i,9I3 

172 

'95 

1,040 

328 

'96 

3,548 

307 

'97 

222 

'98 

2,337 

196 

'99  .... 

1,111 

223 

1800  .  .. 

2,409 

395 

'01 

1,461 

136 

'02  

i,579 

559 

'03 

1,202 

43S 

'04 

622 

619 

'05 

1,685 

523 

'06 

1,158 

530 

'07 

i,297 

452 

'08 

1,169 

1,386 

'09 

1,163 

106 

'10  

1,198 

1,031 

'11 

75 « 

235 

'12 

1,287 

427 

'13  

898 

550 

14 

638 

817 

'15  

725 

711 

'16  

653 

1,106 

'17  

1 ,05 1 

725 

'18 

JLZ  I 

728 

'19 

712 

695 

'20 

792 

720 

'21 

508 

547 

'22 

604 

712 

'23 

774 

573 

'24 

725 

966 

'25 

1,299 

743 

'26 

5°3 

774 

'27. 

616 

525 

'28 

<!98 

736 

'29 

736 

578 

'30 

627 

479 

'31 

563 

750 

1841 

T>°53 

973 

'42 

360 

1,293 

'43 

438 

1,442 

'44 

1,804 

1,182 

Measles. 


All  Causes. 


Ratio 
of  Small  Pox 


Ratio 
of  Measles 


to  1,000  Deaths  from  all  Causes. 


18,919 

10566 

•'05 

20,454 

5915 

38-76 

19,349 

12496 

4'34 

19,697 

55'89 

2-79 

20,749 

10010 

25'73 

18,038 

8964 

6'59 

18,760 

9312 

8-31 

20,213 

77-57 

22-26 

21,749 

109'52 

1 1-40 

19,241 

9942 

8'93 

21,179 

49'10 

15-48 

19,188 

183-94 

I5'9I 

17,014 

30-68 

1 3 '04 

18,155 

128-72 

10-79 

18,134 

6126 

12-29 

23,068 

10443 

17-12 

!9,374 

75  41 

7-02 

19,379 

81-99 

28-48 

19,582 

61'38 

22-36 

17,034 

36  50 

3633 

17,565 

9592 

29-77 

17,938 

64- 55 

29'54 

18,334 

70-74 

24'56 

19,954 

5858 

6  9 '45 

16,680 

69-72 

6-35 

!9>893 

6022 

51-82 

1 7,043 

4406 

I3'78 

18,295 

70-34 

23'33 

17,322 

51-89 

31-75 

19,283 

3308 

4236 

19,560 

3706 

36'34 

20,316 

3214 

54'43 

19,968 

5263 

36-30 

19,705 

2136 

26' QJ. 

19,228 

3702 

36-14 

19,348 

4093 

37'2i 

18,451 

27  53 

29-64 

18,865 

3201 

37'74 

20,587 

37  59 

27-83 

20,237 

35-82 

I7-73 

21,026 

6178 

35'33 

20,758 

21-23 

37-28 

22,292 

27  63 

23'55 

21,709 

2754 

33'9° 

23,524 

3128 

24-57 

21,645 

28-97 

22'1  2 

25,337 

22-22 

29-60 

45>5°7 

23- 11 

21-38 

45,400 

792 

28-48 

48,718 

899 

29-60 

51,110 

35-29 

23-12 

2  q  2 
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Table  I. — Deaths  from  Small  Pox,  Measles,  and  all  Causes — Contd. 


Deaths  by 

Ratio 
of  Small  Pox 

Ratio 
of  Measles 

Years. 

Small  Pox. 

Measles. 

All  Causes. 

to  1,000  Deaths  from  all  Causes. 

1845 

909 

2,318 

48,318 

1881 

47"97 

'46  ,., 

747 

49.45° 

510 

15-10 

'47 

955 

1,778 

59.131 

16-15 

30-06 

'48 

1,620 

1,144 

57.771 

28  04 

19-80 

'49 

5*1 

1,154 

68,755 

7-57 

16-78 

'50 

499 

980 

48,950 

1019 

2O'02 

'51 

1,062 

1,297 

55.488 

1913 

23"37 

'52 

1^59 

595 

54.638 

21-21 

io-88 

'53 

21  I 

978 

60,069 

3-51 

16-28 

'54 

694 

1,409 

73.697 

9-41 

19-11 

'55 

i>°39 

878 

61,942 

16-77 

14 1 7 

'56  

531 

1,479 

57,274 

9-27 

25-82 

'57  

1,341 

59.io3 

263 

22-68 

'58 

242 

2,369 

64,093 

377 

36-96 

'59 

1,158 

1,330 

61,860 

18-55 

21-50 

'60 

898 

2,090 

62,309 

1441 

33'54 

'61 

1,062 

65,251 

332 

16-27 

'62  . 

366 

2,334 

67,37i 

5-43 

34'64 

'63 

1,996 

1,634 

71,060 

28-08 

22-99 

'64 

547 

2,788 

78,238 

699 

35'63 

'65 

640 

1,290 

73,53i 

8-70 

i7'53 

'66 

i»39' 

2,220 

80,453 

17-28 

27'59 

'67  

1.345 

1,143 

70,924 

1896 

1 6"  1 1 

'68 

597 

1,962 

73,798 

809 

26-59 

'69  , 

275 

1,456 

78,082 

3-52 

18-65 

'70 

973 

1,449 

77,634 

12-53 

18-66 

'71  

7»9i2 

1,427 

80,430 

98-37 

1774 

'72 

1,786 

1,680 

7i,355 

25-02 

23 '54 

'73  

H3 

2,149 

75,459 

1-49 

2847 

'74  

57 

1,680 

76,813 

0-74 

21-87 

'75  . 

46 

1,408 

81,964 

056 

17-17 

'76 

736 

1,720 

77.671 

9-47 

22-14 

'77  

2,551 

2,387 

77,449 

32-93 

30-82 

'78,  ... 

i>417 

1,500 

84,188 

1683 

i7'8i 

'79 

45° 

2,475 

83,805 

536 

29'53 

'80 

475 

1,501 

81,128 

5-85 

18-50 

'81 

2,371 

2,533 

81,071 

2924 

3i'25 
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Table  IT  (Appendix). — Maxima  and  Minima  at  Different  Periods. 


Maxima. 

Minima. 

For  Periods  of  Thirty  Years — 

1647-76   

118 

2-98 

1702-31   

127 

i6-oo 

'32-61   

173 

4°'i5 

'62-91   

169 

>5'3* 

1801-30   

96 

21-36 

'41-70   

35 

For  Periods  of  Forty  Years — 

1647-86   

124 

2-98 

1702-41   

127 

36*00 

'42-81   

173 

1 5-oo 

1801-41  (thirtv-one  years)   

96 

21-36 

98 

0-56 

By  Centuries — 

Seventeenth  century  (forty-eight  years) 

124 

2-98 

Eighteenth       ,,      (one  hundred  ,,  ) 

183 

Nineteenth       „      (eighty           „  ) 

98 

0-56 

Table  II*. — Small  Pox  and  Measles  in  England,  1852  to  1879  inclusive. 


1 

2 

3 

Years. 

All  Causes  of 
Death. 

Small  Pox. 

Ratio  of  1  to  2. 

Measles. 

Ratio  of  1  to  3. 

1852  .... 

407>I35 

7,320 

17-98 

5,846 

!4'35 

'53  .... 

421,097 

3,151 

7-48 

4,895 

11*62 

'54 .... 

437,905 

2,808 

6-41 

9,277 

21-18 

'55  .... 

425>7Q3 

2,525 

5'93 

7,354 

17-27 

'56.... 

390,506 

2,277 

5"83 

7,124 

18-24 

'57.... 

419,815 

3,936 

9'37 

5,969 

14-19 

'58  .... 

449,656 

6,460 

14-36 

9,271 

i9'<;o 

'59  .... 

440,78 1 

3,848 

8-73 

9,548 

21-66 

'60  .... 

422,721 

2,749 

6"5o 

9,557 

22-6o 

'61 .... 

435, 1 14 

1,320 

3'03 

9,055 

20-8  I 

'62  ... 

436,566 

1,628 

3'73 

9,800 

22-44 

'63  .... 

473,837 

5,964 

12-58 

11,349 

23'95 

'64  .... 

495,53  1 

7,684 

'5'5° 

8,323 

16-79 

'65  .... 

490,909 

6,411 

13-06 

8,562 

1 7 '44 

'66.... 

500,689 

3,029 

6-04 

10,940 

21-84 

'67  .... 

471,073 

2,513 

5'33 

6,588 

13-98 

'68  .... 

480,622 

2,052 

4'27 

11,630 

24-19 

'69  .... 

494,828 

1,565 

3-i6 

10,309 

20-83 

'70  .... 

515,3-9 

2,620 

5-08 

7,543 

H'63 

'71  .... 

5H.879 

23,126 

4+' 9 1 

9,293 

1 8  "04 

'72 .... 

492,265 

19,094 

38-78 

8,530 

17*33 

'73  .... 

492,520 

2,364 

4'79 

7,103 

I5'°3 

'74 .... 

526,632 

2,162 

4-10 

12,255 

*3'27 

'75 .... 

546>453 

950 

i'73 

6,173 

11-39 

'76 .... 

5IO>3'5 

2,408 

4"72 

9,971 

19"53 

'77 .... 

500,496 

4,278 

8  "54 

9,045 

18-07 

'78 .... 

539,87* 

1,856 

3 '43 

7,705 

I4-38 

'79 .... 

5^6,255 

536 

1'02 

9,185 

17-46 

486 
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Table  III  (Appendix). 


Whooping  Cough  in  London,  from  1740  to  1831.  (Marshall.) 


Year. 

Deiiths 
by  Whooping 
Cough. 

Ratio. 

Year. 

Deaths 
by  Whooping 
Cough. 

Ratio. 

Year. 

Deaths 
by  Whooping 
Cou»h. 

Ratio. 

1740.... 

280 

9°9 

1785  .... 

194 

IC25 

1830  .... 

552 

25"5° 

'41.... 

100 

3"io 

'86 .... 

200 

9-77 

'31  .... 

1,738 

68-<q 

'42.... 

122 

4'48 

'87.... 

228 

11-78 

'43.... 

92 

3'o7 

'88.... 

298 

15-13 

'44.... 

46 

2'23 

'89 .... 

374 

l8'02 

1841  .... 

2,278 

50-05 

'45.... 

135 

6'34 

'42  .... 

1,603 

35-31 

'46.... 

95 

3'37 

1790.... 

391 

25-00 

'43  .... 

1,908 

3 Q'  I  7 

'47.... 

151 

5'92 

'91 .... 

279 

14-87 

'44  .... 

1,292 

25-28 

'48.... 

150 

6-29 

'92 .... 

311 

15-38 

'45  .... 

1,816 

37-58 

'49.... 

82 

'93  .... 

352 

16-19 

'46 .... 

2,035 

41-15 

'94.... 

469 

24-37 

'47  .... 

1,600 

27-05 

1750.... 

55 

2'32 

'95 .... 

311 

14-49 

'48 .... 

1,630 

28-21 

'51.... 

275 

13-08 

'96 .... 

536 

27-79 

'49  .... 

2,349 

<4'  I  6 

'52.... 

188 

Q'17 

'97 .... 

367 

2i"57 

'53.... 

65 

3'37 

'98 .... 

418 

23-02 

1850 .... 

1,568 

32-03 

'54.... 

336 

i4'8o 

'99 .... 

451 

24-87 

'51 .... 

2,185 

39-37 

'55.... 

93 

4'24 

'52  .... 

1,569 

28-71 

'56.... 

199 

7  jj 

1800 .... 

380 

1 6-47 

'53  ... 

2,667 

4-4" 
Tt  y 

'57.... 

239 

I  I'25 

'01 .... 

428 

22"o6 

'54.... 

2,502 

33-95 

'58... 

84 

478 

'02  .... 

1,004 

51-81 

'55  .... 

2,438 

39-36 

'59.... 

227 

11-58 

'03  .... 

586 

39-92 

'56  .... 

2,092 

i6',;2 

'04.... 

697 

40-90 

'57.... 

2,527 

1760.... 

414 

22-88 

'05  .... 

703 

40-05 

'58  .... 

2,708 

42  2  5 

'61.... 

197 

'06 .... 

623 

34-72 

'59  .... 

1,742 

28  16 

'62.... 

300 

8-26 

'07 .... 

439 

23-94 

'63.... 

291 

11*13 

'08  .... 

326 

1 6*33 

1860  .... 

2,067 

33-17 

'64... 

251 

10-82 

'09  .... 

591 

35-43 

'61 .... 

3,548 

'65.... 

225 

9-68 

'62.... 

2,168 

3  2'l8 

'66.... 

213 

9'99 

1810  .... 

449 

22-57 

'63  .... 

2,175 

30*61 

'67.... 

364 

i6-io 

'11 .... 

486 

28-51 

'64.... 

2,423 

'68.... 

262 

1 1-09 

'12  .... 

508 

27-77 

'65  .... 

2,935 

A.O'  Z  Q 

'69.... 

318 

14-56 

'13  .... 

389 

2  2 '45 

'66.... 

2,960 

3  6"69 

'14.... 

864 

44' 80 

'67  .... 

2,278 

32*  1  z 

1770.... 

218 

969 

'15  .... 

729 

37-27 

'68 .... 

2,338 

48-27 

'71.... 

249 

1 1 -43 

'16.... 

666 

32-78 

'69 .... 

3,769 

25-19 

'72.... 

385 

14-77 

'17.... 

645 

32-30 

'73.... 

234 

io'8o 

'18.... 

839 

43'58 

1870 ... 

1,956 

25'i9 

'74.... 

554 

26-04 

'19.... 

750 

38-88 

•71.... 

2,291 

28-48 

'75.... 

224 

10-92 

'72 .... 

3,259 

45'67 

'76.... 

187 

9-81 

1820  .... 

794 

41-04 

'73  .... 

2,620 

34'72 

'77.... 

536 

22'97 

'21 .... 

614 

33'27 

'74.... 

1,867 

24'3° 

'78.... 

381 

18-67 

'22  .... 

757 

4C12 

'75.... 

3,204 

39'°9 

"79.... 

268 

13-12 

'23  .... 

799 

38-81 

'76.... 

2,737 

36-52 

'24  .... 

627 

3o-99 

'77 .... 

1,817 

23'43 

1780.... 

578 

2-82 

'25  .... 

420 

i9'97 

'78 .... 

4,483 

53-25 

'81.... 

165 

7-96 

'26  .... 

674 

32'47 

'79 .... 

2,934 

35'°! 

'82.... 

78 

4-35 

'27 .... 

767 

34'4! 

'83.... 

268 

14-08 

'28.... 

717 

33'°3 

1880 .... 

3,516 

42-96 

'84.... 

467 

26  19 

'29 .... 

633 

26-90 

'81.... 

1,961 

24-18 

1882.] 
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Deaths  by  Small  Pox  to 

100,000  Deaths 
by  all  Causes  ill  London. 


Deaths  to  100,000  Living. 


2,3H 
79a 
809 

3,5J9 
1,881 
510 

1,615 
2,804 

757 

1,019 
i>9'3 

1,121 

351 
941 

i,677 
9=7 
263 
377 

i,855 

1,441 

33* 
543 
2,808 

699 
870 
1,728 
1,896 
809 
352 

1,253 
9.837 
2,502 
149 
74 
56 
947 
3,293 
1,683 

536 

585 
2,924 


Small  Pox. 

56 
19 
22 
89 
44 
12 
43 
72 
23 

21 
45 
48 

9 
28 
41 
20 

6 

9 
42 

32 

8 
13 
69 
19 
21 
46 
44 
19 

9 

30 
242 
54 

3 

2 

1 
21 
71 
39 
12 

12 

62 
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Discussion  on  Dr.  Guy's  Paper. 

Mr.  0.  Walford  said,  that  some  years  ago  he  was  ambitious 
enough  to  try  to  collect  the  figures  relating  to  small  pox  mortality 
from  an  early  period,  for  the  whole  kingdom.  He,  however,  found 
it  impossible  to  carry  out  his  object,  because  the  necessary  records 
did  not  exist.  Dr.  Guy  had  made  out  a  presentable  and  an  over- 
whelming case  with  regard  to  London  at  all  events.  He  had  felt 
some  difficulty  as  to  what  explanation  would  be  given  of  the  last 
outbreak  of  small  pox,  and  although  Dr.  Guy's  solution  was  some- 
what startling,  it  appeared  to  be  the  true  one.  No  other  fact  in 
connection  with  medicine  was  so  striking  as  the  constant  and  steady 
reduction  of  the  deaths  from  small  pox  since  the  general  introduc- 
tion of  vaccination.  Mr.  Griffiths  Davies  had  authoritatively  stated 
in  the  early  part  of  the  present  century  that  the  duration  of  human 
life  in  Great  Britain  had  been  increased  by  some  four  years  during 
the  past  century  and  a  half.  He  had  tried  to  ascertain  by  what 
process  of  reasoning,  and  from  what  facts  that  strong  assertion  had 
been  arrived  at.  The  only  light  that  he  could  ever  throw  upon  it 
was  this,  that  by  means  of  vaccination  there  had  been  an  obvious 
increase  of  the  duration  of  human  life.  Small  pox  used  to  attack 
in  a  special  degree  young  persons.  That  state  of  things  was  reme- 
died, and  he  thought  that  at  least  two  years'  increased  duration  of 
life  to  the  entire  community  might  be  accounted  for  in  that  way. 
What  the  other  circumstances  were  which  justified  the  statement 
about  four  years,  he  had  not  been  able  to  discover.  It  may  have 
been  improved  medical  treatment.  Dr.  Guy  had  made  it  clear  that 
sanitary  improvements  did  not  account  for  any  great  diminution  of 
the  deaths  from  small  pox  and  epidemic  diseases  generally ;  and 
Dr.  Parkin  had  broadly  asserted  that  such  improvements  had 
actually  done  nothing  to  increase  the  duration  of  life  ;  that  mephitic 
vapours  from  time  to  time  arose  from  the  earth,  carrying  desolation 
and  death  with  them.  He  would  like  to  hear  how  any  gentleman 
could  make  a  presentable  answer  to  the  case  so  strongly  put  by 
Dr.  Guy. 

Mr.  White  observed  that  small  pox  began  to  decline  in  London 
before  any  sanitary  reforms  were  operative.  He  also  referred  to 
Mr.  Cross's  book  on  the  great  epidemic  of  small  pox  in  Norwich  in 
1819,  where  it  would  be  found  that  years  passed  over  that  city 
without  any  small  pox,  and  he  believed  the  same  was  true  of  many 
other  parts  of  England.  Mr.  White  further  attached  importance 
to  the  change  that  had  taken  place  in  the  diet  of  the  people,  which 
had  directly  and  indirectly  affected  the  health  of  children,  who  are 
the  chief  victims  of  small  pox. 

Mr.  Baker  drew  attention  to  the  less  satisfactory  character  of 
the  statistical  returns  prior  to  1841,  when  compared  with  those 
subsequent  to  that  date,  quoting  Dr.  Farr  as  his  authority.  The 
speaker  suggested  that  vaccination,  by  impairing  the  health  of  the 
children  on  whom  it  was  practised,  prepared  them  to  suffer  more 
severely  by  other  diseases,  for  instance,  by  measles ;  and  he  thought 
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that  the  large  outlay  on  sanitary  measures  must  have  largely 
economised  life.  The  improvements  in  the  dwellings  of  the  poor 
must  have  exercised  a  special  influence  for  good. 

Mr.  Baden-Powell  said,  that  in  the  period  under  review,  the 
population  of  London  had  quadrupled  itself.  During  the  same 
time  means  of  communication  had  increased,  and  the  people  moved 
to  and  fro  with  much  greater  frequency  than  ever  before.  This 
seemed  to  bear  very  strongly  upon  the  point  that  measles  and 
whooping  cough  had  increased,  while  small  pox  had  decreased  in 
recent  years.  The  increased  communication  among  a  much  greater 
population,  gave  an  increased  value  to  the  results  of  vaccination. 

Dr.  Kidd  said  that  the  army  was  a  revaccinated  population,  and 
there  small  pox  was  a  disease  of  very  rare  occurrence.  In  1880 
there  were  only  twenty  ca.ses  of  small  pox  and  two  deaths  in  the 
whole  British  army  all  the  world  over.  He  could  recall  no  instance 
in  which  revaccination  had  led  to  serious  injurious  results. 

Mr.  Collings  agreed  with  Mr.  Baker  as  to  the  importance  of 
sanitary  measures,  specifying  particularly  isolation  and  improved 
dwellings ;  and  as  proof  of  the  efficacy  of  isolation,  quoted  Dr. 
Hogarth.  In  the  last  century,  by  a  system  of  complete  isolation 
carried  out  at  Chester  the  small  pox  mortality  was  reduced  to  one- 
fifth  without  any  vaccination  whatever. 

Mr.  Frederick  Hendriks  said  that  the  open  question  whether 
the  introduction  of  vaccination  had  really  increased  the  longevity 
of  mankind  in  general  during  the  last  half  century,  was  a  very 
difficult  one  to  solve  in  an  actuarial  manner,  firstly,  because  of  the 
evidence  which  tended  to  show  that  other  diseases,  particularly  at 
young  ages,  had  taken  the  place  of  small  pox  in  destroying  a  large 
number  of  lives  ;  and,  secondly,  because  in  a  question  of  this  kind 
it  was  of  primary  necessity  to  have  statistics  of  deaths  arranged 
according  to  the  ages  of  the  population,  and  none  such  existed  for 
comparison  as  regards  the  last  century  or  the  preceding  one. 
Mathematicians,  as  well  as  doctors,  had  discussed  a  similar  question 
as  to  the  impi-ovement  of  longevity  by  the  diminution  of  small  pox 
before  vaccination  was  introduced,  indeed  soon  after  the  adoption 
of  inoculation.  So  far  back  as  in  1760,  Daniel  Bernoulli  con- 
tributed a  paper  to  the  Transactions  of  the  Paris  Academy  of 
Sciences,  in  which  he  endeavoured  to  show  that  something  like 
three  years  were  added  to  the  average  longevity  of  mankind  in 
places  where  inoculation  was  resorted  to.  Bernoulli's  views  were 
immediately  combated  by  no  less  a  personage  than  Dalembert,  who 
considered  that  the  deduction  was  based  on  insufficient  grounds. 
Bernoulli's  conclusions  were  however  very  much  strengthened  by 
the  later  investigations  published  by  Duvillard  at  Paris  in  1806,  in 
the  form  of  an  elaborate  mathematical  analysis  of  the  influence  of 
small  pox  at  each  age,  and  of  the  effect  such  a  preservative  as 
vaccination  may  have  upon  population  and  longevity.  The  sub- 
sequent researches  of  the  English  actuary,  Milne,  published  in  1815, 
respecting  the  Carlisle  mortality,  gave  rather  a  greater  importance 
than  Bernoulli  and  Duvillard  had  assigned  to  the  extension  of  life 
consequent  upon  the  diminution  of  small  pox.  Looking  at  Dr.  Guy's 
figures  presented  to  the  Society  that  evening,  it  was  certainly  most 
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interesting  to  see  that  the  deaths  from  small  pox,  in  proportion  to 
the  deaths  from  all  causes  in  London,  had  been  reduced  to  one-fifth 
of  the  ratio  they  similarly  bore  to  deaths  from  all  causes  one 
hundred  years  ago.  The  results  during  the  last  century  in  Sweden 
had  even  been  more  startling  than  this,  as  the  population  there  was 
in  a  preponderating  degree  a  rural  one.  The  ratio  borne  to  deaths 
from  all  causes  by  the  small  pox  deaths  in  Sweden  had  diminished 
to  one-tenth  of  what  they  were  a  century  ago.  He  (Mr.  Hendriks) 
might  perhaps  be  permitted  to  refer  upon  this  point  to  his  paper  on 
the  "  Vital  Statistics  of  Sweden,"  which  was  read  to  the  Society 
in  January,  1862.  It  was  not,  however,  to  be  assumed  as  at  all 
proved  that  the  general  longevity  of  Swedish  lives  had  improved 
to  a  marked  extent  throughout  every  age.  At  all  ages  of  males 
above  40,  there  had  positively  been  an  increased  mortality  at  the 
end,  as  compared  with  the  commencement,  of  the  period  of  one 
hundred  years,  as  there  tabulated  with  minuteness  at  every  age. 
Dr.  Guy  had  in  his  excellent  paper  contributed  information  in  a 
form  most  useful  for  future  study  and  comparison ;  and  as  the 
small  pox  question  affected  the  lives  of  mankind  more  at  infantile 
and  younger  stages  than  at  mature  and  advanced  ages,  it  was  most 
important  to  have  such  a  collection  of  data  as  Dr.  Guy  had  so  care- 
fully brought  before  the  Society,  of  the  deaths  in  London  from 
measles  and  whooping  cough,  the  increase  of  which  seemed  to  some 
extent  to  have  followed  with,  and  taken  the  place  of,  the  decrease 
of  deaths  from  small  pox  at  the  younger  stages  of  life,  and  so  as  to 
very  much  complicate  the  satisfactory  solution  of  the  question  as 
to  how  much  vaccination  had  increased  average  longevity  in 
London  or  elsewhere. 

Professor  Corfteld  said  it  was  quite  impossible  to  account  in 
any  ordinary  way  for  the  enormous  diminution  in  the  small  pox 
mortality  during  the  present  century,  either  by  any  change  of  diet, 
or  by  the  slight  improvement  in  sanitary  arrangements.  Any 
medical  officer  of  health,  if  asked  what  disease  he  would  compare 
small  pox  to,  as  regards  its  methods  of  prevention  or  spread,  would 
compare  it  to  scarlet  fever  or  measles,  and  not  to  typhoid  fever, 
which  was  a  disease  that  could  be  prevented,  and  which  would  as 
surely  be  abolished  as  typhus  had  been  to  so  great  an  extent  by  the 
improvements  in  the  sanitary  arrangements  of  houses.  He  agreed 
with  previous  speakers  that  more  time  was  required  to  consider  the 
paper  and  to  thoroughly  appreciate  the  figures  in  all  their  bearings, 
so  as  to  be  able  to  discuss  them  effectually.  He  very  much  regretted 
that  it  was  not  possible  to  have  another  meeting  for  the  discussion. 
He  wished  to  draw  attention  to  the  very  remarkable  facts  in 
Table  XV,  which  showed  that  between  1866  and  1876  there  were 
years  when  the  mortality  from  small  pox  went  altogether  below 
anything  that  had  ever  happened  before.  If  the  mortality  of  the 
epidemic  of  1871  was  98  out  of  100,000,  it  appeared  that  the  mor- 
tality in  1873-75  was  so  low  as  to  be  entirely  unprecedented  in 
■the  history  of  mankind  as  to  which  there  were  any  statistics.  He 
wished  to  amplify  what  the  last  speaker  had  said  about  the  small 
pox  mortality  in  Sweden.  During  the  sixty-one  years  before  the 
introduction  of  vaccination  into  that  country,  the  number  of  years 
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in  which  the  deaths  from  small  pox  was  over  1 0,000  was  nine ; 
while  in  only  one  year  were  the  deaths  under  1,000.  In  that 
particular  year  they  were  671.  During  the  sixty-three  years  after 
the  introduction  of  vaccination,  there  were  forty-eight  years  in 
which  the  deaths  were  under  1,000,  and  no  year  in  which  they 
reached  even  3,000 ;  while  in  one  year  their  mortality  was  only  two 
for  the  whole  kingdom.  Figures  taken  in  this  broad  way  showed 
the  enormous  change  that  had  taken  place.  To  account  for  this  it 
was  no  use  looking  to  such  small  things  as  change  in  diet,  or  even 
improvements  in  sanitary  arrangements,  especially  while  these  had 
not  been  accompanied  by  any  decrease  in  the  mortality  of  similar 
diseases. 

Mr.  R.  Lawson  said  there  could  be  no  doubt  that  the  bills  of 
mortality  before  1837  possessed  an  authority  far  less  than  the 
statistics  which  Dr.  Farr  was  so  active  in  obtaining.  Captain 
Graunt  described  them  as  being  confined  to  the  persons  in  com- 
munion with  the  Established  Church :  but  upon  the  principle  that 
the  same  relative  proportion  of  deaths  from  different  diseases  took 
place  among  a  portion  of  the  population  as  among  the  whole,  they 
were  good  for  many  purposes.  Taking  the  five  years  before  1766 
and  the  five  after,  the  deaths  from  small  pox  in  London  as  given  in 
Captain  Graunt's  paper,  were  2  per  1,000  annually;  while  taking 
ten  years  before  and  ten  years  after,  the  ratio  was  z\  per  1,000. 
Coming  down  to  1777,  and  taking  five  years  before  and  five  years 
after,  the  annual  mortality  was  3-6  per  1,000.  Treating  the  years 
before  and  after  1801  in  the  same  way,  the  ratio  was  reduced  to 
1  "8  per  1,000.  From  1841  to  1880,  notwithstanding  the  severe 
epidemic  of  1871,  the  average  mortality  was  only  0^35  per  1,000. 
In  the  epidemic  of  1659,  the  mortality  was  3'8  per  1,000  ;  in  1661, 
3*1  ;  in  1772,  6*24;  in  1781,  5*47  ;  the  mean  of  the  last  two  being 
5'Q.  In  the  present  century,  the  two  most  severe  epidemics  were 
in  1838,  when  the  mortality  in  London  was  2*2  per  1,000,  and  in 
1871,  when  it  was  2*4.  This  latter  epidemic  caused  a  mortality  in 
Liverpool  of  3*73  per  1,000;  while  in  Amsterdam,  Rotterdam,  the 
Hague,  and  Utrecht,  with  a  population  of  558,000  there  were  5,636 
deaths,  or  a  ratio  of  10  per  1,000.  If  the  mortality  in  London  had 
been  on  the  same  scale,  there  would  have  been  32,270  deaths  instead 
of  7,912;  and  in  Liverpool  there  would  have  been  5,871  deaths 
instead  of  2,162.  As  Dr.  Guy  had  pointed  out,  it  seemed  there 
was  something  in  the  air  which  determined  the  virulence  of  small 
pox.  The  epidemic  in  1871  could  be  traced  to  the  Madras  Pre- 
sidency in  1H68  :  it  was  in  the  northern  part  of  India  in  1869  ;  in 
the  Mediterranean  and  the  South  of  France  early  in  1870;  and 
traces  of  it  were  found  in  Holland,  Germany,  Sweden,  and  Scot- 
land, before  the  siege  of  Paris,  to  which  many  persons  ascribed  it. 
As  Dr.  Guy  very  justly  said,  vaccination  appeared  to  be  sufficient 
to  keep  small  pox  in  check  for  the  time  being,  but  every  now  and 
then  a  major  force  overpowered  it  to  a  variable  extent,  giving  rise 
to  epidemics ;  but  even  during  these  the  beneficial  influence  of 
vaccination  is  obvious,  as  shown  by  the  smaller  mortality  in  London 
and  Liverpool  than  in  the  Dutch  towns  where  vacciuatiou  was  much 
less  general. 


442 


Discussion 


[Sept. 


Mr.  Bourne  said  lie  had  been  informed  by  a  medical  friend  that 
even  when  vaccination  did  not  entirely  protect,  it  often  so  far 
modified  the  influence  of  the  disease  when  it  was  taken,  that  the 
sufferer  was  not  even  acquainted  with  the  actual  nature  of  the 
disease  from  which  he  suffered,  and  therefore  did  not  take  the 
necessary  measures  for  isolation.  The  disease  might  thus  be  com- 
municated by  persons  who  did  not  know  that  they  were  capable  of 
carrying  the  infection  to  others.  "With  regard  to  sanitary  improve- 
ments, they  must  not  always  expect  even  good  measures  to  show  an 
immediate  result  in  the  diminution  of  sufferers  from  the  evils 
against  which  they  were  directed,  because  concurrently  with  them 
there  were  often  other  causes  in  existence  which  but  for  the  reme- 
dial measures  would  have  vastly  increased  these  evils.  Such  was 
the  extensive  increase  in  the  consumption  of  alcoholic  liquors,  which 
had  tended  not  only  to  deteriorate  the  health  of  those  who  gave 
way  to  it,  but  at  the  same  time  had  brought  about  moral  reasons 
why  such  persons  were  not  so  well  guarded  against  the  dissemina- 
tion of  disease,  and  the  protection  of  those  under  their  care  as  they 
otherwise  would  have  been. 

Mr.  William  Bugby  also  attached  importance  to  sanitary  mea- 
sures, to  abstinence  from  alcoholic  liquors,  to  improved  medical 
treatment,  and  to  the  "stamping  out"  of  disease. 

Mr.  Giffen  said,  that  as  a  statistician  he  considered  that  Dr. 
Guy's  case  amounted  almost  to  demonstration.  A  great  many  of 
the  arguments  which  had  been  used  to  show  that  some  other  cause 
than  vaccination  might  have  possibly  contributed  to  the  great  dimi- 
nution of  disease  in  the  present  century,  were  quite  irrelevant  to 
the  question.  For  instance,  with  regard  to  the  change  of  diet,  it 
was  altogether  overlooked  that  Dr.  Guy  did  not  take  one  disease 
only,  but  also  another  disease  of  the  same  character.  How  was  it 
then  that  the  change  of  food  had  not  operated  in  both  cases  alike. 
The  remark  applied  also  to  improved  medical  treatment ;  there  was 
no  reason  why  that  improvement  should  not  have  operated  in  the 
case  of  measles  as  much  as  in  small  pox,  yet  no  such  diminution 
was  shown  in  the  mortality  from  measles  as  in  that  from  small 
pox.  The  same  observation  applied  to  isolation.  The  Society  were 
altogether  much  indebted  to  Dr.  Guy  for  his  paper. 

Dr.  Gut  in  reply,  said  that  the  returns  he  had  collected  for  the 
entire  kingdom,  showed  that  the  ratios  of  deaths  by  small  pox  to 
deaths  by  all  causes  throughout  the  country,  were  as  nearly  as 
possible  half  those  that  obtained  in  London.  Alluding  to  sanitary 
reforms  and  their  effects,  he  said  it  was  quite  true  that  they  had 
not  yet  made  that  impression  upon  the  mortuary  returns  which 
might  reasonably  have  been  expected  ;  but  it  should  be  borne  in 
mind  that  the  constant  increase  of  our  urban  populations  was  a 
circumstance  warring  against  the  health  of  the  whole  people,  and 
acting  in  a  direction  opposite  to  that  of  sanitary  reforms  and 
improvements.  The  more  the  populations  of  towns  increased, 
:  especially  where  the  Irish  formed  a  considerable  element,  the  more 
did  sickness  and  mortality,  as  had  been  shown  by  Professor  Jevons, 
increase.  He  did  not  deny  that  dietary  changes  had  something  to 
do  with  the  health  of  the  people,  but  it  was  quite  wrong  to  suppose, 
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as  one  of  the  speakers  had  done,  that  the  end  of  the  eighteenth 
century  was  the  dividing  line  between  a  more  and  a  less  healthy 
diet.  He  gave  every  possible  credit  to  what  Dr.  Farr  had  said,  of 
the  comparatively  unsatisfactory  character  of  our  statistics  prior  to 
the  Registration  Act,  but  a  certain  importance  certainly  did  attach 
to  statistical  returns  prior  to  this  century,  for  they  were  collected  in 
the  same  way,  though  by  less  competent  persons,  and  were  governed 
by  the  same  law  of  error  or  ignorance.  He  (Dr.  Guy)  bad  not 
said  that  small  pox  was  not  influenced  by  sanitary  reforms,  but 
that  other  diseases,  such  as  measles,  whooping  cough,  diarrhoea, 
and  fever  were  presumably  influenced  to  the  same  extent.  With 
regard  to  the  assertion  that  vaccination  lowered  vitality,  that  was 
scarcely  a  subject  for  discussion  before  that  Society.  It  was  better 
suited  to  a  meeting  of  medical  men,  and  there  was  nothing  in  his 
paper  to  give  rise  to  the  question  ;  all  he  could  say  was,  that  he  did 
not  believe  it.  No  doubt  revaccination  in  grown  up  persons  did 
sometimes  produce  very  serious  local  consequences,  but  this  he 
believed  happened  chiefly  to  persons  revaccinated  in  an  epidemic 
year,  when  both  small  pox  and  vaccination  were  rendered  more 
severe  by  the  conditions  of  the  atmosphere  which  caused  the 
epidemic.  As  to  improved  dwellings,  there  could  be  no  doubt  that 
they  had  saved  many  lives  and  added  enormously  to  the  comfort, 
and  to  some  extent  also,  to  the  vitality  of  the  people ;  but  that  fact 
did  not  touch  the  question  before  the  meeting  in  any  way  whatever. 
He  agreed  with  Mr.  Baden  Powell  that  the  more  dense  the  popula- 
tion the  greater  the  mortality.  Dr.  Kidd  had  made  some  valuable 
statements  with  respect  to  revaccination  in  the  army,  and  no  doubt 
the  chairman  could  confirm  what  had  been  said  on  that  point.  To 
return  to  sanitary  reforms  and  improvements,  it  was  obvious  that 
they  must  have  affected  all  the  diseases  given  in  the  tables  he  had 
submitted,  and  yet  the  reduction  in  the  case  of  small  pox  was  at 
least  ten  times  as  great  as  that  in  any  other  of  those  diseases. 
Again,  what  had  been  stated  with  regard  to  isolation,  applied 
equally  to  all  those  diseases.  He  received  the  observations  made  by 
Dr.  Corfield  with  all  the  respect  due  to  that  gentleman's  official 
position  and  the  attention  he  had  paid  to  the  subject,  and  what  he 
had  said  had  strengthened  the  statements  made  in  the  paper.  The 
comparisons  too,  made  by  Mr.  Lawson,  all  tended  to  confirm  them. 
The  medical  man  whom  Mr.  Bourne  quoted,  might  be  right  in 
supposing  that  there  were  cases  in  which  vaccination  had  really 
prevented  small  pox,  where  the  patient  was  in  a  condition  to  com- 
municate it  to  others,  might  go  about  feeling  some  indisposition, 
but  being  unconscious  that  that  was  due  to  an  attack  of  small  pox. 
The  abuse  of  alcohol  might  also  conduce  to  the  taking  small  pox, 
and  no  doubt  improvement  in  medical  treatment  should  be  taken 
into  account.  But  these  suggestions,  and  many  others  brought 
forward  in  the  course  of  the  discussion,  Dr.  Guy  said  scarce 
out  of  the  facts  and  figures  brought  forward  in  his  paper 

The  Chairman  in  proposing  a  vote  of  thanks  to  D/.  &ijf  (* 
he  quite  agreed  with  the  views  expressed  in  the  paffl^'  as  fUtynff" 
valuable  effects  of  vaccination  as  a  prophylacteric,  ancf.i>y  Di^  &tkJ  luA  < 
as  to  the  good  results  of  revaccination  in  the  army.    [fal  ^  'J 
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The  Relative  Mortality,  after  Amputations,  of  Large  and  Small 
Hospitals,  and  the  Influence  of  the  Antiseptic  (Listerian) 
System  upon  such  Mortality.*    By  Henry  C.  Burdett,  Esq. 


[Read  before  the  Statistical  Society,  16th  May,  1882.] 


[Mr.  Burdett  said :  I  was  asked  to-night  by  a  medical  friend  as  I 
was  coming  to  this  meeting,  why  it  was  that  I  selected  the  Statis- 
tical Society  to  read  a  Paper  affecting  the  relative  mortality  of 
hospitals.  I  think  that  is  a  fair  question,  and  one  which  I  ought 
to  answer.  My  reason  is  that  long  experience  of  hospital  manage- 
ment has  led  me  to  the  conclusion  that  the  laymen,  who  we  must 
remember  constitute  by  far  the  larger  number  of  those  who  are 
engaged  in  hospital  administration,  pay  far  too  little  attention  to 
sanitary  subjects,  and  realise  far  too  little  the  importance  of  the 
hygienic  surroundings,  and  the  general  habit — if  I  may  use  that 
word — of  hospitals  and  hospital  wards.  I  therefore  believe  and 
hope  that  by  submitting  this  paper  to  the  Statistical  Society,  I 
shall  not  only  attract  to  it  the  attention  of  the  medical  profession, 
which  has  already  indirectly  been  directed  to  this  subject  through 
the  medical  press,  but  that  I  shall  reach  a  wider  audience,  and 
possibly  some  at  least  of  those  earnest  laymen  who  devote  so  much 
time  and  attention  to  the  wise  administration  of  our  hospitals,  and 
that  thus  I  may  in  some  way  aid  the  medical  profession  by  direct- 
ing the  attention  of  such  laymen  to  the  important  questions  with 
which  I  am  about  to  deal. J ' 

Probably  no  question  has  been  more  keenly  contested  than  the 
one  which  constitutes  the  heading  of  this  paper.  Ever  since 
Sir  James  Simpson  published  his  famous  essay  on  the  subject 
the  controversy  has  continued,  and  the  disputants  on  either  side 
have  held  to  their  opinions  often  with  considerable  warmth.  In 
fact,  the  discussion  of  the  relative  mortality  of  large  and  small 
hospitals  has  generated  more  heat  at  times  than  can  be  easily 
accounted  for. 

*  The  operations  tabulated  in  this  PapeiApijfpriae  ;a!Hhat  are  recorded  in  the 
Cottage  Hospital  Case  Books  from  the  dateJW^ their  foundation  to  the  end  of  the 


year  1878,  a  period  of  twenty  years.  J^Q  ^^j-' 


